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ADVERTISEMENT. 


The scientific publications of the United States National Museum 
consist of two series, the Proceedings and the Bulletins. 

The Proceedings, the first volume of which was issted in 1878, are 
intended primarily as a medium for the publication of original, and 
usually brief, papers based on the collections of the National Museum, 
presenting newly-acquired facts in zoology, geology, and anthro- 
pology, including descriptions of new forms of animals, and revisions 
of limited groups. One or two volumes are issued annually and dis- 
tributed to libraries and scientific organizations. A limited number 
of copies of each paper, in pamphlet form, is distributed to specialists 
and others interested in the different subjects as soon as printed. 
The date of publication is printed on each paper, and these dates are 
also recorded in the tables of contents of the volumes. 

The Bulletins, the first of which was issued in 1875, consist of a 
series of separate publications comprising chiefly monographs of large 
zoological groups and other general systematic treatises (occasionally 
in several volumes), faunal works, reports of expeditions, and cata- 
logues of type-specimens, special collections, ete. The majority of 
the volumes are octavos, but a quarto size has been adopted in a few 
instances in which large plates were regarded as indispensable. 

Since 1902 a series of octavo volumes containing papers relating to 
the botanical collections of the Museum, and known as the Contribu- 
tions from the National Herbarium, has been published as bulletins. 

The present work forms No. 93 of the Bulletin series. 

RicHarp RatTHBUN, 
Assistant Secretary, Smithsonian Institution, 
In charge of the United States National Museum. 

Wasuineton, D. C., June 8, 1916. 
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PREFACE. 


The sessile barnacles are one of the dominant groups of littoral 
animals. In vast profusion of individuals they inhabit the zone 
between high-water mark and the hundred-fathom line. Their free 
nauplii form an appreciable part of the food available for bivalve 
mollusks and other animals subsisting on the plankton. The adult 
barnacles, together with mollusks, are part of the food of bottom- 
feeding fishes. In Japan barnacles are extensively utilized for fer- 
tilizer, as fish and Limulus are with us. On the other side of the 
account, it may be mentioned that barnacles are most widely known 
as the chief organisms fouling ships’ bottoms. 

Although barnacles offer a wide field for systematic and ecological 
study, they have been neglected by American naturalists. In the 
early days of zoology they were classed with the mollusks, and were 
collected by conchologists. After the group was transferred to the 
Crustacea, conchologists lost interest, and but few students of 
Crustacea took it up. Fortunately the Cirripedes found a historian 
in Charles Darwin. His Monograph on the Subclass Cirripedia is 
one of the most brilliant morphologo-systematic studies to be found 
in the whole field of systematic zoological literature. In recent 
years the works of P. P. C. Hoek and A. Gruvel, inspired by the high 
ideals of Darwin, have stimulated renewed research, and a substan- 
tial advance in our knowledge of barnacles must result from the 
work of zoologists and paleontologists who have taken up the group 
in England, Germany, Italy, India, and New Zealand. 

In America there is opportunity for systematic and faunistic work 
on the southern and Pacific coasts especially, while the entire sea- 
board abounds in cirripede material for the investigator of the prob- 
lems of ecology and evolution. 


H. A. Prrspry. 


PuapELpHtA, May 1, 1916. 
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THE SESSILE BARNACLES (CIRRIPEDIA) CONTAINED IN 
THE COLLECTIONS OF THE U.S. NATIONAL MUSEUM; 
INCLUDING A MONOGRAPH OF THE AMERICAN 
SPECIES. 


By Henry A. Piussry, © 


Special Curator of the Department of Mollusca, Academy of Natural Sciences of 
Philadelphia. 


INTRODUCTION. 


This work is a continuation of the author’s report on the Cirripedia 
contained in the United States National Museum, of which the por- 
tion relating to pedunculate forms was published in 1907. It was at 
first intended to record the species of sessile Cirripedia in the Museum, 
with their localities, and to describe and figure new forms. As the 
collection was worked over, its wealth in American barnacles became 
apparent. It contains nearly every known species of the Western 
Hemisphere, many of them in hundreds, even thousands, of individ- 
uals, often showing aspects of variation special to American waters. 
This has led to an alteration in the scope of the work, which may be 
described as a monograph on American sessile barnacles, with the 
records of foreign species contained in the Museum interpolated in 
systematic order. In cases where extended investigation of Old 
World barnacles has been essential to a right appreciation of our 
own, the results have been included herein. It is believed that these 
interpolations will not seriously detract from the use of the work for 
the determination of American species, while it is an advantage to 
have all the information relating to a given species or genus in one 
place. 

The deep-water barnacles of our coast are nearly all new to science, 
but a majority of the American littoral species have been described 
in Darwin’s monograph.'! His grasp of detail was so comprehensive 
and his language so lucid that one can not expect to improve upon 
them. In the field he covered one can not do better than to imitate. 
Yet it has been possible to extend the work in certain directions. 
By the use of higher powers than were commonly used upon such 
objects 60 years ago, important features, unknown to Darwin, are 
found in the cirri. Various reforms in classification have been under- 


1A Monograph on the Subclass Cirripedia, the Balanide, the Verrucidee. London, 1854. 
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taken. Moreover, the vast collections from American waters extend 
our knowledge of the distribution of species, both geographic and 
bathymetric. 

The study of large series of the widely diseabacet or so-called cos- 
mopolitan species of barnacles shows that, with the exception of 
pelagic and deep-sea forms, they may be seid into subspecies which 
conform in distribution to the faunal provinces usually recognized 
by workers in marine zoology, and determined by conditions of tem- 
perature, currents, land barriers, and depth. The definition of these 
subspecies or local races has hitherto received but little attention in 
this group. 

The walls of Balani have been inadequately illustrated in former 
works. With the more intensive study of racial characters now 
undertaken in all branches of zoology, the external characters of 
barnacles become of importance. The extraordinary plasticity of 
the Balanid organization makes discrimination between racial char- 
acters and those controlled by environmental conditions a matter of 
extreme difficulty. Ecological and biometrical studies of some of 
the abundant species are much needed in this connection. Numer- 
ous figures are given herein to serve as standards of comparison for 
those who may take up such local work. 

By the copious illustration of American forms, by large-scale draw- 
ings and photographs, their identification should be easier. Until 
one has studied barnacles deeply enough to have standards of com- 
parison, even the inimitable descriptions of Darwin are difficult to 
follow, especially if one is dealing with forms differing somewhat from 
those described. The appeal to the eye will often relieve the student 
from uncertainty. ‘Identifying by the pictures” may be a primi- 
tive and superficial method, yet such short cuts are permissible in 
case one merely needs the name of an animal which has been taken 
as the subject of embryological, ecological, or other non-systematic 
studies. The student must be warned, however, that many species 
have parallel mutations, vary in the same way under similar condi- 
tions, so that external form by itself is rarely a reliable criterion. 
The opercular valves, the details of structure of the plates of the wall,: 
and the structure of the feet are the important characters. 

For the main facts of cirripede structure the student will naturally 
consult one of the standard treatises on zoology, such as that of 
Lankester. Matter relating to the group in general has therefore been 
restricted in this work to a brief explanation of the terms used in sys- 
tematic descriptions, in large part adapted from Darwin’s monograph. 

The work is based upon the specimens contained in the United 
States National Museum, but to complete the account of American 
forms, some illustrations and descriptions have been drawn from 
material in the collection of the Academy of Natural Sciences of 
Philadelphia. By the courtesy of Mr. Samuel Henshaw, I have been 
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able to study a series of Antillean deep-water forms, collected by the 
United States Coast Survey steamer Blake, and contained in the 
Museum of Comparative Zoology. This material has added con- 
siderable to the account of American Verrucide. 

Mr. Jobn B. Henderson has furnished various deep-water species 
dredged by his yacht Holts. 

Several illustrations from the Bulletin of the Bureau of Fisheries 
were lent by the Hon. George M. Bowers, late commissioner. 

Dr. W. H. Dall generously placed in my hands his fine examples of 
Tamiosoma. 

Mr. Thomas H. Withers, of the British Museum, supplied photo- 
graphs of the type of Lepas balanus Linneus. Mr. C. Forster Cooper 
kindly lent the type of Balanus xneas from the University Museum 
of Zoology, Cambridge. 

Miss Mary J. Rathbun, Dr. Paul Bartsch, Dr. Thomas Barbour, and 
others mentioned in the text have furthered the work in various 
ways. For all of these favors I wish to offer sincere thanks. 

Finally, I would express my appreciation of the faithful work 
of Miss Helen Winchester, who made the drawings and retouched the 
photographs of the work. 


TERMINOLOGY OF THE PLATES OF SESSILE BARNACLES. 


The armor of sessile barnacles is essentially similar to that of the 
capitulum of pedunculate forms in being composed of calcareous 
plates connected by chitinous intervals. Only the plates (scuta and 
terga) bounding the cavity for the mouth, feet, etc., are movable, 
the rest being so interlocked that they form a rigid wall, the plates of 
which are termed compartments. The chitinous band surrounding 
the scuta and terga (or opercular valves) and connecting them with 
the wall is called the opercular membrane. This membrane is moulted 
like the exoskeleton of the limbs, and unlike other external hard 
parts, which are permanent.' 

The terminology of the plates is shown in figures 1 to 5. The 
scuta, terga, carina, and rostrum are clearly homologous with those 
of pedunculate barnacles. The lateral compartments are homologous 
with part of the latera of the genus Jftella; probably they are 
homologous with the three pairs of latera which are retained in the 
genus Calantica. 

The exposed median triangle of each compartment is the paries 
(pl. parietes). The edges of the compartments overlapping adjacent 
compartments are called radii when they are differentiated from 
the parietes by an alteration in the direction of the lines of growth. 
The underlapping edges are called alz. The membrane or calcareous 
plate upon which the barnacle stands is termed the basis. 





1,It should be noted that in some genera, such as T'ubicinella, the upper layers of the wall, and in various 
Coronulinz the upper layers of the opercular valves are deciduous. 
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Structure of the individual compartments.—If the basal margin of a compartment, 
for instance of Balanus tintinnabulum, be examined, it appears sufficiently compli- 
cated, being composed of an outerand inner 

Pa lamina, separated by longitudinal septa, 

NE which are denticulated at their bases; 

and the tubes formed by these longitudinal 
septa are crossed by transverse septa. On 
the other hand, in some cases, as in the 
genera Chthamalus and Elminius, each com- 
partment consists of a simple shelly layer. 
These two extreme states graduate into 
each other (in different genera); we have, 
firstly, on the internal surface, quite irreg- 





Tind430y ~---...f/ 


on ek 89 ular points and ridges; these become regular 
5 . 5 g ¢ 2. (in some other genera), causing the interna] 
a5 q" ae surface to be longitudinally ribbed; then 
83 3 S48 these ribs themselves become finely fur- 


rowed on their sidesand at their lower ends, 

producing sharp, minute ridges, the ends 
@, @, ALA. Pp, Pp, PARIETES. 1,7,RADI. PART € which To bavelealled the demacuie d 
OF THE SHEATH IS VISIBLE IN THE onrIcE. In Of WIC ae he Gece 
BALANUS AND MANY OTHER GENERA THE Ros- lastly, some of the denticuli on the adjoin- 
TRUM AND ROSTROLATERAL ComPaRTMENTS ing longitudinal septa become united into 
ARE CONCRESCENT, NOT SEPARATE AS SHOWN  q solid layer, forming the internal lamina 
HERE (DIAGRAMMATIC; AFTER DARWIN). of the wall. (Darwin, p. 43.) 


Fic. 1.—WaALL OF A BALANOMORPH BARNACLE. 


Growth of the compartments takes place at the basal margin and 
usually at the sutures also, where the increment is at right angles 
to that of the parietes, and forms the radii. In species which do 
not increase the diameter of the cone and orifice by the interposi- 
tion of radii, the orifice is enlarged as the animal grows by wearing 
away of the summit of the cone. 





Fig. 2.—a, COMPARTMENT WITH TWO RADII, SERVING EITHER AS A ROSTROLATERAL OR AS A ROSTRUM 
CONCRESCENT WITH THE ROSTROLATERALS, AS IN BALANUS. 0, LATERAL OR CARINOLATERAL COM- 
PARTMENT. C, CARINA OR ROSTRUM. LETTERS AS IN Fic. 1 (AFTER DARWIN). 

The upper ends of the pores or tubes in the parietes are more or 
less extensively filled up with calcareous material, occasionally differ- 
ing in color from that of the rest of the wall. In the genus Tetrachta, 
inter alia, the outer lamina of the wall is ordinarily disintegrated 
and fugacious in adults, leaving a columnar or tessellated surface, 
formed of the harder filling of the parietal tubes. ; 

The lateral edges of the radii are often provided with fine trans- 
verse ridges or septa, usually having denticulate edges. These fit 
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into recipient grooves of similar shape on the opposed sutural edges 
outside of the ale. In a few forms the radii are permeated with 
pores which open in the intervals between the septa, and have a 
direction at right angles with the pores of the parietes. (See plate 10, 
fig. 2, where the denticulate septa and the ends of the parietal pores 
are shown.) 

The basis, when calcareous, may be either solid or provided with 
radiating pores, or it may have radiating ridges on the upper surface. 

Homologies of the 
plates of the wall.— 
In the absence of 
paleontologic evi- 
dence, we may 
assume that all 
acorn barnacles 
descended from a 
primitive stock 
having eight mural 
compartments. 
The most general- 
ized genus now ex- 
isting, Catophrag- 
mus, has eight main compartments, with numerous smaller ones 
outside, the latter representing the upper scales of the peduncle of 
pedunculate ancestral forms. 


-- Tergal margin 


Occludent margin --..__. - Articular ridge 


Pit for adductor muscle . Articular furrow 


Adductor ridge 


- Pit forlateral de- 
pressor muscle 





Basal margin 


Fig. 3.—INTERNAL VIEW OF SCUTUM, 
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Fic. 4.—EXTERNAL AND INTERNAL VIEWS OF TERGUM. 


Darwin and others have compared this structure with that of the 
pedunculate genus, Pollicipes ( Mitella). A nearer likeness, perhaps, 
exists with Scyllzlepas, in which there has been further specialization 
of the plates. Brachylepas, though superficially like Catophragmus, 


is evidently not in the line of descent of the Balanomorpha. On 


account of the different system of imbrication of the plates, it does 

not seem likely that the Balanomorpha descended from Mesozoic 

Scyllzlepas, but rather that both had a common ancestor. 
4729°—Bull, 93—16—2 
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In most recent barnacles the number of compartments has been 
reduced, and it becomes important to determine the homologies of 
those remaining. This is partly to be done by attention to the 
articulating edges of the compartments. 

The carina and rostrum are nearly alike in primitive forms, both 
being bilaterally symmetrical, and having ale on both sides, therefore 
overlapped by the adjacent compartments. There is no certain 
means of distinguishing them apart when detached, but the carina 
is usually more narrowly curved or bent than the rostrum of the same 
species. 

The carinolateral and lateral compartments are asymmetrical, 
having al on their rostral edges, and radii, or an overlapping border, 
on the carinal edges. ‘There is no significant difference between. these 
two compartments when detached, though the lateral is wider in most 
genera. 

The rostrolateral compartments have no ale, both sides over- 
lapping the adjacent compartments, thus differing essentially from 
all of the other plates of the wall. 

Departures from the structure just described are due to concres- 
ence of compartments. Reasoning from the conditions in species 
still in transition stages, we may infer that reduction in the number 
of compartments has taken place by two modes: 

1. Reduction by elimination. In Acasta and Conopea the carino- 
lateral compartment is usually very narrow. In Acasta sporillus it 
has been, almost crowded out, and does not reach to the basis. In 
Conopea cornuta it has entirely disappeared. In some other genera 
this compartment appears, to be wanting.’ 5 

2. Reduction by concrescence. In Chelonibia the rostrolateral 
compartments and rostrum are calcified together, but traces of the 
sutures are usually discernable. In Pachylasma crinoidophilum the 
same compartments are united by fine linear sutures, but can be 
separated; in P. darwinianum they are calcified together externally, 
but the sutures are visible inside; finally in P. gigantewm these com- 
partments are united by sutures in the earliest sessile stage, but 
afterwards they become completely concrescent, so that no trace 
whatever of the tripartite nature of the compartment is visible. The 
result of this concrescence is that the composite rostrum (rostrum plus 
rostral latera) has radii or overlapping borders on both sides, these 
being the original overlapping borders of the rostral latera. Having 
this transition series, among others before us, it seems highly probable 





1In such genera as Ttraclita and Chthamalus, in which the carinolateral compartments are absent, 
they may be fused with the lateral compartments or with the carina; but seeing that they are normally 
developed later than the other valves, it appears to be the simplest theory to assume, until the contrary 
be proved, that they are aborted. Finally, the somewhat unexpected conclusion that the shell (not includ- 
ing the operculum) of sessile cirripedes normally consists of eight valves.four belonging to an upper whorl 
and four to a lower whorl, all forced into a single ring, and often more or less fused together, though not 
strictly proved, is rendered highly probable. (Darwin.) 
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that in all cases where the rostrum has radii, or overlaps the adjacent com- 
partments, it is a composite plate, formed by the concrescence of both 
rostral latera with the true rostrum. This is the case with all recent 
Balanidz and part of the Chthamalide. It is inexact to term the 
compartment formed by fusion of rostrum with the rostral latera a 
“rostrum,” in Balanus, for example, as it is not equivalent to the 
rostrum in. the less modified Chthamalide, the Verrucide, or the 
pedunculate cirripedes. So long, however, as the true constitution 
of the plate is understood, the inconsistent terminology is perhaps of 
no great moment. ; 

The chief modifications in the arrangement of the compartments 
due to concrescence or to elimination are represented diagrammatically 
in figure 5. Having examined a very great majority of the known 
species of sessile cirripedes, I find that the evidence supports Darwin’s 
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Fic. 5.—DIAGRAMS SHOWING THE MODES OF IMBRICATION AND THE HOMOLOGIES OF COMPARTMENTS IN 
CHTHAMALIDZ AND BALANIDA. Cc, CARINA. cl, CARINOLATERAL COMPARTMENT. Jl, LATERAL. Tf, 
ROSTRUM. rl, ROSTROLATERAL. ‘THE SECOND DIAGRAM REPRESENTS OCTOMERIS. 


views of the homologies of the compartments, so far as he definitely 
expressed himself, and is opposed to the interpretations of Gruvel. 

The question of homologies of the wall plates is by no means aca- 
demic. Our conceptions of the classification and phylogeny of the 
group depend upon our understanding of these homologies. 

The cirri are always well developed in sessile barnacles, and there 
is much less diversity in the arrangement of the spines than in the 
Lepadomorpha. The first two or three pairs of cirri bear dense, 
brushlike tufts of spines; the later cirri bear spines in pairs, two to 
eight or ten pairs on each segment. The number of pairs of spines 
is a useful specific character, though subject to some variation 
in polymorphic species. In descriptions the count is made im the 
median third of the cirrus, where the maximum. number is found. 


1 Gruvel, Monographie des Cirrhipades, p. 194, fig. 213, where Professor Gruvel’s views ‘of the homialteies 
of the compartments are given, 
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There are sometimes bunches of short spines-on the anterior face 
between the spines of the pairs. In the species figured (fig. 6) the 
posterior ramus of the first cirrus and both rami of the second are 
formed of what Darwin termed ‘‘protuberant segments.” 

In many species of Balanus there are minute ‘‘spinules” variously 
arranged on the outer faces of the segments of some of the cirri, par- 
ticularly the third and fourth, as shown in figure 8 and many others. 
Sometimes the spinules are enlarged on the anterior margin of the 
cirrus, forming ‘‘teeth,” as in Acasta (fig. 80) and some Balani. 

In the evolution of barnacles the cirri have been successively modi- 
fied from before backward. In the least modified forms the second 
cirrus, or only its anterior ramus, has assumed the form and cheeto- 
taxy of the first cirrus. In more advanced forms the second and 
third cirri are so modified. In a few, the fourth cirrus also shows 





Vic. 6.—CIRRI OF THE RIGHT SIDE OF BALANUS ROSTRATUS ALASKENSIS, FROM KopIAK, X3. Cat. No. 
3415. THE PENISIS SEEN AT THE BASE OF THE SIXTH CIRRUS. 'THE SPINES ARE NOT SHOWN IN THIS 
PHOTOGRAPHIC FIGURE. ' 


some modification. The modification of the cirri is therefore one of 
the indices to the evolutionary rank of a species. 

On account of the fact that a barnacle grows at the base and sutures, 
and not at the orifice, it receives the impression of the supporting 
surface, and often reproduces its sculptural features. A specimen 
growing on a scallop shell may bear, vicariously, the ribs of the 
shell, as in plate 33, figure 2a. Exactly the same effect, from the 
same cause, is sometimes seen in sedentary, limpetlike mollusks. 
This vicarious sculpture may be superimposed upon that proper to 
the barnacle, or the conflict of the two patterns may result in neither 
being distinctly expressed. Very often the sculpture of the support- 
ing surface seems to have no effect whatever on that of the barnacle, 
even when the latter has a smooth surface. 

The shapes of barnacles are often controlled by the size and shape 
of the supporting object, but they show little if any choice between 
such solid objects as occur in their vicinity. Many, but apparently 
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not all, of the littoral species attach to ship bottoms; a few forms 
are known from no other source. Such specimens are often found in 
museums, labeled merely with the locality where they were taken 
off of the ship, or picked up where they had dropped or been cleaned 
off. Such specimens may often be known by the paint or rust 
adhering to the base, or they may show the grain of the planks. 
On such smooth surfaces a barnacle is likely to develop a beautifully 
symmetrical cone, whereas others of the same race, growing on an 
uneven natural surface, are likely to be irregular, unsymmetrical, 
or cylindrical. 

Most of the species which develop a conic wall when growing alone 
become lengthened and cylindric when crowded. The transitions of 
form are frequently seen in the same group, as in plate 44, figure 2. 
Very much lengthened forms often result where barnacles grow soli- 
tary on small objects, as in figures 5-5) of plate 40. 

Like many originally bilateral animals which have become fixed, 
the sessile cirripedes approximate more or less to a superficial radial 
symmetry. ‘This is especially marked in the whale and turtle bar- 
nacles, in which the incidence of external forces is practically equal 
on all sides. 

MATERIAL EXAMINED. 

In the census of species and subspecies of known recent sessile cir- 
ripedes, given in the first column of the following table, several forms 
of doubtful specific or subspecific status are admitted. The other 
columns contain species and subspecies contained in the National 
Museum. 





Total of recent Contained in the | Types contained in 
forms. U.S. Nat. Mus. U.S. Nat. Mus. 


Genera, Sub- 
species 
or “va- 

rieties.”’ 


Sub- 
species. 


Sub- 


Species. ‘ 
PPeeh species. 


Species. Species. 


Rete ei ee a= ae mma 75 46 50 28 13 19 
IPCI eee en Sno. ol sane s enue j ; : 


ROUTER Ee cas tess 3 oe io seat eee | 
RMELOMBOE = Sere nine = ae - = = = Baise eet 
Coronulinse (8 genera) 
Chthamalus..... 
Chamezsipho 

Pachylasma.. . 
Herelasma.... 
EPR GULONIUS Ao) Sia = asi as = 2 aio oe oe 
MRCPITER Rae oe eos sitet oC.’ SaaS eam cee eae 
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In addition to material tabulated above, I have had available for 
study several species contained in the collection of the Academy of 
Natural Sciences of Philadelphia, including the types of five species 
and four subspecies, and from the Museum of Comparative Zoology 
the types of two subspecies. So far as I know, this includes all but 
one of the types of recent sessile cirripedes contained in or described 
from American museums." 

The British Museum, containing the types of Darwin’s monograph 
and of Hoek’s Challenger report, etc., possesses more types of sessile 
cirripedes than any other museum, at least 34 per cent of the total 
number of accepted species. The United States National Museum 
stands next, having types of about 21 per cent of the valid species 
and about 43 per cent of the subspecies. Other museums contain 
comparatively few types. Many types of the older (pre-Darwinian) 
species are lost, or at least the present location of the type-specimens 
is not known. The calculations above do not include types of forms 
generally admitted to be synonyms. 


DISTRIBUTION OF AMERICAN BALANOMORPH BARNACLES. 


The distribution of Verrucide has been considered separately (p. 18). 
In the following list the species are arranged systematically, the geo- 
graphic ranges of Atlantic species being printed in roman, of Pacific 
species in italic type. 















Species. American distribution. Occurrence elsewhere. 
Balanus tintinnabulum antil- | Cuba to Brazil.............-.-------------- 
lensis. 

t. californicus......-- Santa Barbara to San Diego, Cal........---- 

t. peninsularis...-.-- Cape St. Lucas, Lower California......--.-- 

t. COCcCOpOMA...------ Muzatlon to Panama......-------+--------- 

t. galapaganus.......| Galapagos Islands...........-----+---------- 

t. concinnus. . -| Peru to Strait of Magellan......-.---------- 

psittacus... SEL Eer Ute SU CiiOpeMaGel Waren os alenisiacte lial 

eburneus. .-| Massachusetts Bay to Caribbean Sea.....-. 

improvisu .| Nova Scotia to Patagonia; ? West Colombia.) Europe; Red Sea. 

am~phitrite niveu .| Vineyard Sound to southern Brazil.....--- ? 

a, inerpectatus ...--- Gulf. of Californie $3.3 anette cse ae ese ea seats 

PeruUvianus..--.----- Peri vou Las se Re keuciseet aa eeueee 

concavus pacificus....| California to Perw.......-...-------+-+---+- 

FejUIS. 2S ence ese West coast of Lower California.........----- 

DOCCHUS (ene e vanes West coast of South America......-.....-.-- 

TrIGONts Jaeee nce e West Indies to southern Brazil; southern | West and South Africa; 

California to Peru. Japan to Australia. 
spongicold........-+- Venezuela to Brazil... .-.2.-5--.-.-- 2-2-2) English Channel to South 
Africa; Seychelles. 

COMMU Wencassceees West Florida to Yucatan and St. Vincent. - 

Le ese Seine Rio Negro to Cape Horn, north to Peru..-... 

QQUiHG sees e ae Monterey to San Diego, Cal.._.......------- 

MDS as ence eine Southern Alaska to Santa Cruz, Cal.....---- 

TSE ea ans COLOR Reon seo elas Inne ls 

rostratus Glaskensis. .\| AlGSkO oe ase - eG nee eon See ie 

TNMUDETUNSS ee scrote 6 Bering Sea eee Seales ae a pee es 

POM ees te cca ces Bering Seas owes sca Fe ea ce noe 

7. heteropus....-.---- Puget SOUND ss saan-e ie jae ees eee 

DOO NUS on nm eeiian = Arctic Ocean to Long Island; Bering Sea...| Northern Europe. 

b. pugetensis.......-- Pingel SOWRG. sa seca aisa aeinienia noe tee oe 

CHENGIUS =~ enamine Arctic Ocean to Long Island; Bering Seato | Europe, Mediterranean; 

Santa Barbara, Cal. northern J apan. 

c. curviscutum.....-- ALAS ee ae Naess 8 eee ence ie 

Cr Gelicailise see acess COLSON). os aes Fa aaa 

Gland lO ses 2 seins Aleutian Islands to San Diego..-...--------- 





1 The type of Euraphia hembeli Conrad appears to be lost. 
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a 
Species. American distribution. 
Balanus balanoides....-.----- Arctic Ocean to Delaware Bay; Alaska 
south to Sitka. 
b. calcaratus.......-- AUIRRGS 228 ieae se cace des wacsesec sweet 
COTIOSUS Sein - hes aee Bering Sea to Oregon... 
hesperius. <5 £25... AlaskaxGoiccot ees Senaee 


h. levidomus........- 


evermanni........--- 
flosculus.....--..-.-- 
Pr SOTOMUs. ooo ca. s 5 


PAESUE I CUNEEN USS = waco 0. nis nis sos = 
Tetraclita squamosa stalactifera 


Biminius kingit.....----..-.-- 
Chelonibia testudinaria....... . 


manati lobatibasis - 
CONC bem an sat iccce 


ALU anions = = se 
Coronula diadema.......-.--- 


MEUUNEC Se ss toe 
complanata....-..-- 


Cryptolepas rachianecti........ 
X enobalanus globicipitis...... 
Platylepas herastylos......-.-- 
h. ichthyophila. .--. 
ECON a ree ae 
Cylindrolepas darwiniana...- - 
Stomatolepas pragustator.... 
Chthamalus fragilis. ......-..-- 
stellatus angusti- 
lergum, 


panamensis ..-..-- 
imperatrix...-.--- 
CUTOUIS <= -i50 8-5 
Scabrosus......--- 
Hexelasma americanum. ....- - 
Calophragmus imbricatus. . . . - 


Aleutian Islands to Monterey... Sis 
BEvINGIS CM sess see e cae eee cee a se Sone 
Nova Scotia to off Chesapeake Bay (in deep 
water southward). 
Bering Sea to southern Alaska.............-- 
Perw Gnd Chiles. Beeson Woe ee se 
Tierra Wel MUCGO= com cdcce seine cess cndceecercs 
Bermudas Antilles: Sct S25 Rea ee. 
TOWErs COMSOTNUE eo rene coos oe coee eae 
South Carolina to West Indies; southern 
California. 
WMlorida;to'\Colonscs...si2c-ss-ssecesceas +e 
Florida to southern Brazil; Gulf of Califor- 
nia to Nicaragua. 
PONGUG LOR ET awe wc ccecieecweccscuccsess 
Galapagos Tstands s Saas) sees sesenspecteae se 
Farallones to southern California........-.-- 
West Indies......... SeeERE sume csaseoset si 


Tierra del Fuego; Falkland Tslands........ 

Rhode Island to Brazil; Lower California to 
Galapagos. 

MIOKIGS 2 oo .56 cose hose te wea: tee can emcces cece 

Delaware Bay to Cape Fino, Brazil.......-.. 


Florida and West Indies-_-............---.-- 

Greenland to West Indies; Bering Sea to 
Lower California. 

Pow ioundinns Aleutian Islands to Oregon. . 
Hemme sce are ee oe eee Eee eee 





Bering Sea to Lower California...........-.-- 
New England 
Delaware Bay to West Indie: 
Florida, western...........-- 
Galapagos ISlaNds'c)s c= oseicin=- ee =a 2 
West: Indies: --cpcecsicaceeaccos-oshessmece 
DT VEL ORMIBASS see cee eam atacese Bice cnilt 
Woods Hole to West Indies. ............--. 
Mloridas/BaAbkMaAs. ce ese aches en = 





BE SOULNOEN Brazilee son cse--yse aoe eee nse 


Onilaskaen ee aeaeckes csc cee enna tees 
Southern Califorpia..o- 223222 8a so - 55228 
Gulfof Coliforniisees sete is ca tee eaten se ee 
PONAIE oo so os dot cc een xa teetck Heke oases es 


Pers Ces es Bee tee Ae Se asase assis 
Peruto Tierra del Fuego; Falkland Islands. 
Oft'South Carotinar «32<- 252.) 227-22 <2 
Bermudas ANEW 3 So eee ct ee =e 


Occurrence elsewhere. 


Northern Europe. 


.-| Northern Japan. 
.| Saghalin Island, 


Northern Europe. 
Kuril Islands, 


Madeira; ? Gulf of Manaar, 


? New South Wales; Su- 
matra. 


World-wide in Tropie and 
warm Temperate Zones. 

C. manati West African. 

Nearly world-wide in warm 
seas. 


Do. 
World-wide. 


North Atlantic and Pacific. 

Southern Hemisphere gen- 
erally. 

Hawaiian Tslands? 

North Atlantic. 


_| Mediterranean; Tropics. 


? Mediterranean. 


C. stellatus, Europe; West 
Africa. 





NOTES ON FOSSIL BARNACLES. 


The limits of this work do not allow of any discussion of the Ameri- 
can tertiary barnacles, except in the case of Balanus concavus, which 


also occurs as a recent species. 


On account of the importance of the 


subject, some notes are given on supposed Paleozoic Balanide. 
Protobalanus hamiltonensis Whitfield! from the Marcellus shale, 


Hamilton group of the Devonian of New York, is described as having 
12 wall plates and perhaps 7 opercular valves. It has a certain 
superficial resemblance to Balanus, but is morphologically inconsistent 
with the Balanomorph barnacles. I doubt very much whether Proto- 
balanus is a cirripede, but if so it must represent a group unrelated 
to any known Mesozoic or later form. 


1 Bull, Amer. Mus. Nat. Hist., vol. 2, 1889, p. 67, pl. 13, fig. 22. 
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In Palzxocreusia devonica J. M. Clarke, from the Corniferous lime- 
stone of New York,! the form is practically that of Pyrgoma. It is 
embedded in a Favosites colony, which has also overgrown the upper 
surface. No compartments are visible and no opercular valves 
found. While the fossil presents no characters differentiating it from 
the modern Pyrgoma, yet it is also utterly without features definitely 
placing it in the Cirripedia. The question is not whether Palxocreusia 
is a close relative of Crewsia—this is practically excluded by the fact 
that Creusia and Pyrgoma are highly specialized forms of the most 
recent family of barnacles—but whether it is a cirripede at all. 


CLASSIFICATION. 


The modern classification of cirripedes began with Leach, who, in 
1825, proposed the following arrangement. I add the contents of 
the families in brackets: 

Class CIRRIPEDES, 
Order 1. Campylosomata. 
Family Clytiadee [ Conchoderma]. 
Pollicipedidz [Lepas, Scalpellem, Pollicipes, etc.] 
Tbladee [ bla]. 
Order 2. Acamptosomata. 
Family Coronulade [Tubicinella, Coronula, Chelonibia]. 
Balanidee [Pyrgoma, Acasta, Balanus, Tetraclita, Eliminus, etc.]. 
Clistadee [ Verruca]. 

Darwin revised this classification in 1852-1854. His chief addi- 
tions to the system of sessile barnacles were the demonstration of 
important differences in the morphology of the turtle barnacles 
(Chelonibia) and the whale barnacles, and the separation of the— 
Chthamaline from the Balanine. In addition to this, he estab- 
lished the genera upon sound morphological characters, demonstrated 
their affinities with wonderful insight, and defined the species, which 
had before been in the greatest confusion. Darwin’s monograph has 
been the basis of all subsequent systematic work, and is still the 
chief work of reference. 

The family and generic classification of this work is substantially 
that of Darwin. The principal departures are that the turtle barna- 
cles are removed from the Balaninz to form a separate subfamily; 
the arrangement of the Coronuline is altered, considerable changes 
have been made in the subgeneric arrangement of the Balani, and the 
grade of supergeneric groups has been raised. I consider Darwin's 
subfamilies as families, and his primary divisions of subfamilies may 
then be ranked as subfamilies. Such an alteration of taxonomic 
values has been general throughout zoology during the last half cen- 
tury. It should in no way obscure the fact that the system of the 
Cirripedia Thoracica is still essentially Darwinian. 








1 Paleontology of New York, vol. 7, 1888, p. 210, pl. 36, figs. 24-26. 
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The new classification of sessile barnacles proposed by Professor 
Gruvel,! cast aside Darwin’s principles. The families were based 
upon the number of compartments in the wall—eight, six, or four. 
This system seems to me to be retrogressive at every point. His 
family Octomeride is a natural group, though Pachylasma forms a 
complete transition to his Hexameridx, and Chelonibia should logically 
have been included. His Hexameride contains genera with six com- 
partments, but they are not the same six in the different genera, as 
may be seen by a comparison of Balanus and Chthamalus, the walls 
being constituted as follows, counting from the carina. 


Balanus. Chthamalus. 
1. Carina. 1. Carina, carinolatera wanting. 
2,3. Carinolatera. 2,3. Latera. 
4,5. Latera. 4,5. Rostrolatera. 
6. Rostrolatera-+-rostrum.? 6. Rostrum. 


The numerical agreement upon which Professor Gruvel’s family is 
based is, therefore, due to the incident that members of two collateral 
phyletic series have independently reached the hexamerous stage. 
In Balanus it has been reached by complete concrescence of the 
rostrum with the rostrolatera, while in Chthamalus the rostrolatera 
remain as large, independent compartments, but the elimination of 
carinolatera brings the number of mural plates down to six. Mean- 
time, the characters of the labrum, mandibles, and cirri show that 
the relationship between the genera is not close, wholly confirming 
the conclusion drawn from the homologies of the wail plates. 

The family Tetrameride Gruvel is heterogeneous by including 
Chamexsipho. This genus has a simple rostrum with ale, as in 
Chthamalus, while the other genera have the rostrum composite, as 
in Balanus, with which they also agree in the structure of the labrum 
and cirri. 

The usual classification of sessile barnacles as a suborder Operculata, 
with the tribes Symmetrica and Asymmetrica, is unsatisfactory for the 
reason that the two divisions or tribes are not directly related. The 
Asymmetrica (Verrucide) and the Symmetrica (Balanidee, Chthama- 
lide) are two entirely independent derivatives from the pedunculate 
group. We have, then, the followmg Suborders of the Order 
Thoracica: 

Suborder TURRILEPADOMORPHA. 

The elongated body is not differentiated into capitulum and peduncle and is coy- 
ered with longitudinal series of large, similar, imbricating plates. Palseozoic. 

Families: LeripocoLeEip%, TURRILEPADID®. 

1 Monographie des Cirrhipédes ou Thecostraces, 1905, pp. 8, 9, Paris. 

2'The rostrum in Balanus is morphologically the rostrum concrescent with the rostrolateral compart- 


ments, but it is not soin Chthamalus. Professor Gruvel’s diagrams, Monographie, p. 194, are inaccurate 
as to the homclogies of the compartments. 
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Suborder LEPADOMORPHA. 


Usually elongate and differentiated into capitulum and peduncle, the former pro- 
tected by larger plates of specialized shapes, or sometimes all plates are wanting. 
Mesozoic to Recent. 

Families: Loricutipa (Loricula, Archxolepas), BracHyLEPrApiIpa (if distinct 
from SCALPELLID2), SCALPELLIDZ, LEPADID2. 


Suborder VERRUCOMORPHA. 


Depressed, sessile, protected by an asymmetrical wall of four dissimilar plates 
immovably articulated together—carina, rostrum, a tergum, and a scutum; some 
lateral wall-plates are sometimes present on one side. The other tergum and scutum 
form a movable lid closing the orifice. Mesozoic to Recent. — 

Family: VERRUCIDE. 


Suborder BALANOMORPHA. 


Sessile, the wall bilaterally symmetrical, composed of carina, rostrum, and one to 
three pairs of lateral compartments; opercular valves paired, furnished with depressor 
muscles, or rarely wanting. Mesozoic to Recent. 

Families: CHTHAMALID®, BALANIDA. 

The first two suborders have hitherto been grouped together as 
Oirripedia Pedunculata; the last two as Cirripedia Operculaia or Ses- 
silia, with the divisions Asymmetrica and Symmetrica. The Pedun- 
culata and Operculata of recent authors are exactly equivalent to the 
groups Campylosomata and Acamptosomata of Leach.' 


DESCRIPTIONS OF GENERA AND SPECIES. 
Suborder VERRUCOMORPHA. 


Family VERRUCIDA® Darwin. 


1825. Clisiade Leacu, Zoological Journal, vol. 2, p. 210. 

1854. Verrucide DArwrix, Monograph on the subclass Cirripedia, etc., Balanide, 
Verrucide, ete., p. 495. 

1914. Verrucide Wrrarrs, Proc. Zool. Soc. London, p. 946. 

‘Sessile, asymmetrical, boxlike barnacles, in which a scutum, ter- 
gum, rostrum, and carina, with or without a rostral and a carinal 
latus in addition, are immovably united to form the wall; the remain- 
ing scutum and tergum are movable, and form the lidlike top” 
(Withers). Basis membranous; caudal appendages present.  La- 
brum with a concave edge. 

Although the Verrucide are grouped as sessile barnacles, they 
have no near relationship with the Balanids. The family comprises 
two genera: Verruca Sowerby (see below) and Proverruca Withers, 
a Lower Devonian genus, ‘‘in which a rostral and a carinal latus are 
present on the rostrocarinal side, and in which none of the valves 
has developed interlocking ribs.” ? 

New light has been thrown on the phylogeny of Verrucide by the 
recent discovery of the Lower Devonian genus Proverruca and the 





1 Zoological Journal, vol. 2, 1825, pp. 208, 209. 2 Proc. Zool. Soe. London, 1914, p. 946. 
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admirable exposition of its structure and significance by Mr. T. H. 
Withers. Taking such a form as Scillzlepas— 

Ii we imagine the almost equal development of the rostrum and carina and the 
suppression on one side of the lateral valves, the scutum and tergum would be allowed 
to form that side of the wall, and the opposing scutum and tergum would have to 
lean over at a greater angle to meet them. We should then have only to suppress 
the subcarina, the median latus, and the peduncle to get a form such as Proverruca. 
This was evidently the history of the form, and although Scillelepas may not have 
been the actual ancestor, it must have been a form somewhat similar. (Withers.) 


Further reduction of the wall by loss of the lateral plates, together 
with the more efficient articulation of the remaining wall compart- 
ments, are all that is required to transform Proverruca into Verruca, 


Genus VERRUCA Schumacher. 


1817. Verruca ScHUMACHER, Essai d’un nouveau systéme des habitations des 
Vers Testacés, pp. 35, 91. Monotype, Verruca strémii=Lepas stréria Miiller. 

1817. Clysia Savigny, Leacu, Journal de Physique, de Chimie, d’ Histoire natu- 
relle et des Arts, vol. 85, July 1817, p. 69. Monotype, C. striata=Balanus 
striatus Penn. 

1817. Ochthosia RANZANI, Opuscoli Scientifici, vol. 1, p. 275; 2, 1818, p. 66. 
Monotype, O. stroemia. 

1824, Clisia Leacn, Encyclopedia Britannica Suppl., vol. 3 (according to Darwin). 

1825. Clisia Leacu, Zoological Journal, vol. 2, p. 210. 

1827. Clitia Leach; SowrrBy, Genera of Shells. Type, Lepas verruca Gmelin. 

1854. Verruca Darwin, Monograph, p. 496. 

Verrucide without lateral plates additional to the four composing 
the wall. Type, V. stroemia. 

The genus is readily distinguished from all other sessile barnacles 
by the wall composed of four dissimilar plates, the movable top, 
like the lid of a chest, composed of two plates hinged to the wall 
along one side. 

Terminology of plates.—The seutum in Verruca is always smaller 
than the tergum. The inner face is more or less concave, with raised 
occludent and tergal borders, an impression or pit for the adductor 
muscle, and very rarely an adductor ridge. Externally the tergal 
side or area slopes at an angle with the rest of the valve. The upper 
border of this slope forms an apical ridge, often not visible in a top 
view. Below this rib there is invariably an articular furrow. This 
is followed by the articular ribs, variable in number and _ position. 
The last one, terminating at the basotergal angle, is the most con- 
stant of all.!. I have termed it the crescent rib, since it defines the 
semilunar tergal area of the scutum. 

The tergum is trapezoidal, and usually flat or lightly concave 
within. The exterior is divided into two areas by the last articular 





1 This rib, terminating at the baso-tergal angle, was not counted as an articular rib by Darwin, but Hoek 
and others, I think properly, regard it as articular. 
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rib, also termed the diagonal rib. The upper articular rib terminates 
in the articular furrow of the scutum; rarely there is a weak rib 
above it, forming part of the occludent border of the plate. 

The fixed scutum and tergum have structures analogous to the 
lateral plates of Balanide. There are median raised triangular areas 
or parietes, and sunken or diversely sculptured sutural areas like 
the Balanid radii. These structures are well shown in plate 7, 
figure 2a. The radius and ala along the scutotergal suture of the 
fixed plates have been homologized by Darwin with the articular 
ribs of the movable plates, the parietes being then homologous with 
the lower articular ribs. 

The fixed scutum may be quite plain inside, or there may be a 
pit for the insertion of the scutal adductor muscle. The lower edge 
of this pit is sometimes raised, forming an adductor ridge. When this 
ridge projects as a semicircular or spatulate process, I have termed 
it a myophore. (See pl. 1, fig. 3.) 

The wall plates are indicated by letters on plate 7, as C, carina; 
R, rostrum; F. Sc., fixed scutum; F. T., fixed tergum; M. Sc., 
movable scutum; M. T., movable tergum. 

V. strémia sometimes excavates its basal support when this is 
calcareous, according to Darwin. I have seen no evidence of such 
action in any American species. The surface sculpture of shells or 
coral, whether living or dead, seems perfectly sharp and uninjured 
under the Verruce I have investigated. 

Verruce are modified in shape by the form of the support and 
sometimes by crowding, but the wall plates do not reproduce the 
irregularities of the supporting surface, as in Balanus, or, at all 
events, only to a very small degree. On echinoid spines Verruca 
almost always sits with the carinorostral axis parallel to the spine. 
On corals the position is more variable. 

Mouth parts.—I have not found much difference between the man- 
dibles and maxille of the various Verruce examined. The lower 
point of the mandible is always multispinose, and the edge of the 
maxilla very irregular. In these characters Verruca resembles the 
Lepadide. 

Cirrt.—In all but two of the species examined the anterior ramus 
of cirri i and ii is from two-thirds to as long as the posterior, the rami 
of other cirri being subequal. The cirri show great specialization in 
V. strémia and V. alba. In V. strémia the rami of cirrus i are nearly 
equal, but in i and it the anterior ramus is extremely short, less 
than half as long at the posterior. V. alba has the anterior rami 
of cirri i and ii very short, one-third the length of the posterior, that 
of cirrus iii being three-fourths the length. In this species the cirri 
are unusually slender. 
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In all species examined the rami of cirri iv, v, and vi are nearly 
alike in length and armature. The segments in nearly every speci- 
men examined have three pairs of spines on the anterior side, the 
lower pair being very small, and usually there are two unequal spines 
at the posterior distal angle of each segment. The chetotaxy is so 
similar that it is hardly necessary to figure cirri of the several species. 





Fig. 7—VERRUCA ALBA, MAXILLA (@) AND MANDIBLE (b) OF SPECIMEN FIGURED IN PL. 2, FIGS. 1-1B. 


The relative length and number of segments of the cirri are given 
in the following table, in all cases from individuals believed to be 
adult. It is, of course, understood that young barnacles have cirri 
of fewer segments than old ones. 














Cirrus i. Cirrus ii. Cirrus iii. 
onaios ; Number { Number : 
pres: Relativelength| ofseg- | Relativelength of | ofseg- | Relativelength 
of anterior to | ments of anterior to pos- | ments of | of anterior to 
posterior rami.| both terior rami. both | posterior rami. 
rami. rami. 
PPO es sine oes eos 2'sle <= seen un- 7,9 |<One-half........- 7,16 |}< One-half. 
equal. 
TU CEO AEE EEE AEE: One-third... .. 10,21 | One-third......... 9, 21; 8,18 | Three-fourths. 
NMI eae 2 Seo oon mies Subequal. - .-. 11,12 | Two-thirds .....-. 10,15 | Subequal. 
MR EOTIOOIEL = woo == les ios <2 cic, Three-fifths . .- 11504 | YPhree=fourths. 22 a\% s-ee<e.< Subequal. 
MEMLOLNECR 8 285.2 ob see. Two-thirds ... 10,12 | Slightly unequal. .|...-....-- Sl ightly un- 
equal. 
Wee: flavidula.- 2... 0. 524---- Three-fourths. 9,14 | Three-fourths..... 11,15 | Subequal. 
PASCHELENODOTIG «{. .\=521 = 2 <\s<i--12|-,-- == doris. 12513 Poon GOiseme- chee 11,14 | Subequal. 
MORIOUG TG = ase = ss vlc 5 = Two-thirds ... 8. 125)"Subequal: 2.25... 15, 16 
RUNDE Sore cis oa mis itt piuie'me orl Subequal. . ... 12,12 | Three-fourths..... 10,15 | Subequal. 
WCU DEG «ain't > ae a wie ein 2 wien ~ Subequal..... 17,17 | Three-fifths....... 9,18 | Subequal. 
CTT] 17) ae ee Subequal..... 878. | bwo-thirds, 2.5.25 3|- cscs... Subequal. 
V.rathbuniana........ broitesee Slightly un- 10,11 | Four-fifths........ 6,11 | Subequal. 
equal. 
ROE ee as 2 soe eS alae Subequal. - .-. 10,12 | Slightly unequal. - 15,15 | Subequal. 
MAB REOTIULD 55) oi- inant oainiie cosine Subequal..- .-. 10,11 | Three-fourths -.... 7,13 | Subequal. 


ALS (ST EE a ae Hquwal-ss-p ek 12,14 | Three-fifths....... 9, 22 | Subequal. 
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Terminal or caudal appendages.—These are very long in V. strémia, 
V. spengleri, V. levigata, and V. nexa, described by Darwin, and in 
V. alba and V. floridana, being over half the length of cirrus vi, and 
more than double the length of its protopod. They are shorter 
though still rather long in V. entobapta and V. calotheca flaridula. 
The other species examined by me have short caudal appendages, 
not much exceeding the length of the protopod of cirrus vi, or even 
shorter. The actual and relative length follows: 




















Caudal appendages. Protopo- 
dite of cir- | Cirrus vi 
Species. rus Vv (ength in 
Length in | Number of} (length in mm.). 
mm. segments. mm.). 

HL SR ia RGN ai, RS SRS Se ae ee, 2 hale ae 2.8 22 | 0.8tol 3.8 to 4.6 
Vis@ib@s a2 52540 0 ae ae Ce a ee | 2.5 28 1 3.8 
WV OTIROIUG = 235 3,0 Soe gh ee aoe Ree ae ee eee 3.2 23 1 5.5 
Ve eniobapia=2 2. fees Bas la BS ts SRE ae Se a 3 2.4 18 U3: oS 
Vic. flavdula. 2... - 2.3 14 eZ 5+ 
V. calotheca......-- 1.8 14 D6y'| ale Se ean 

V. c. heteropoma..-- 1.6 14 1 5 
We CTU a ne BONS Sar aL ee eet ees a 1 12 oon er ke Se 
VEROTWUh sce tt ese tose aoe eesene otek Oma Ee aoe eeemeeme 1-9 il Lol ano e eee 

Ve hoekie oe 2 gs <7 eso clate naan cae Se ae eee eee are 0.6 8 0.6 3 
Wa biconnutan = tee ee oe eee acre a. See 2.6 10 2 A Nines eh ee 
Vive Ugluyplia sae oe noice Same e Sree eoaae Sees 2 10 BO Ee eal 
Ves RLOL CCR one Tae An ee erent ee | 2 10 2.6L) 09. ogee ae 











Distribution of Verruca.—Under this head it may be said that 
while the genus is of almost world-wide occurrence, there are some 
extensive areas where no species have yet been found. In the 
Pacific no Verruca is known to exist on the west coast of America 
from Peru to the Arctic Ocean. Southward along the Asiatic coasts 
we encounter the genus first in the Philippine Archipelago. The 
whole North Pacific is therefore without species. One, the largest of 
the genus, is found, however, in the Hawaiian Archipelago. The 
coasts of tropical and South Africa have as yet afforded no Verrucide, 
and none are known from Australian seas; yet these coasts have not 
been very closely explored in deep water, near and off the borders of 
the continental shelf, where these animals have elsewhere been found 
most frequently. 

In the north one species, V. strémia, has been reported from Ice- 
land, and in the Antarctic Ocean V. mitra was taken by the Belgica 
in 70° south latitude. Only three species, V. strémia and V. spengleri 
of Europe, and V. levigata of western South America, live in shallow 
-water. All of the others are truly deep-sea creatures. 

Dr. P. P. C. Hoek, in his account of the Belgica cirripedia (1907) 
has given a list of 25 recent species, grouped by geographic provinces. 
Adding to this list the new species described from the Indian Ocean 
by Professor Gruvel, and the American species described by myself, 
we have the following result; 
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Species. 

Bastern North Atilanticjand Mediterranean...-:.-.<:---<..--<s-2-665-=<ce-+05-- 118 
Western North Atlantic and Gulf of Mexico... ..-.-...:..-'.cs.--2-e-eeee-snee 11 
OMe CTE AIG: AMtArCliGn: (eoeee wus eee LenS Phd SNe SOU ee ee ee ee 4 
Mier GUASL/OLTOO li AIMCTICA 7-6 2 Ses ueee Usa seh Moe. J es. EI he Bar 1 
perverted STI IRUATICS te 2) 2 = ib, bbs Savoie EEN crave et? ce raya hi of perp eye aes ae iy 
Southwestern Pacific (near Kermadec and Gambier Islands)..............--.---- 2 
East Indies (Malay Archipelago and Philippines to the Andamans)...........-- 13 
PIMA heroes e SD cin ee ae th ee LE te pe toh fete ewe ME Sandee wie iad 50 


It will be seen by the above table that (except in the North Pacific) 
Verruce are most abundant where the sea bottom has been most 
assiduously explored, that is, in the North Atlantic. The compara- 
tive scarcity of species in other seas may very likely turn out to be 
due to the imperfection of our knowledge. 

While most deep-water Verruce are now known from a single 
station, the geographic distribution of species will, I think, eventually 
prove to be somewhat extended, where conditions favor; this opinion 
being based upon the data relating to V. alba, the varying forms 
under V. calotheca, etc. The limits of their range seem to be deter- 
mined by temperature, which of course is more or less closely corre- 
lated with depth. Thus, V. alba, in its several varieties, has an 
extension from Barbados to Hatteras, yet always in bottom tempera- 
tures of from 71°.3 to 75° F., and depths of 45 to 68 fathoms.  V. 
calotheca, with the two forms I have segregated as races, has an even 
greater geographic extension, with a known range in temperature of 
only from 45°.6 to 48°.3 F. Whether the restriction to a narrow 

“range of temperatures which seems indicated by the small number 
of observations available be due to the direct effect of temperature 
on the barnacle, or to indirect action through the food supply or 
other factors, is uncertain. That they are so restricted accounts for 
the emphatic specific diversity I have found to exist between the 
warm-water Verruce of our continental shelf and the species obtained 
by European expeditions in the eastern Atlantic. 

In the group of V. darwini, bicornuta, and rathbuniana, which live 
in 1,550 to 1,769 fathoms, bottom temperature 37° to 38°.5 F., we 
find very closely related species on the two sides of the North Atlantic 
and as far south as the Antarctic Ocean. It seems likely that this 
eroup of forms, living in the depths in temperatures approaching 





1 Seven of the eighteen eastern Atlantic species were briefly diagnosed by Aurivillius, without figures. 
Until a more complete account of these forms is given they can not be critically compared with really 
known forms. Doctor Hoek significantly remarks that “ Aurivilliusand Gruvel have described 10 different 
species of Verruca as occurrmg near the Azores; between some of these the differences seem to be very 
small.’”’ It seems curious that the Verrucze obtained near the Azores by the Travailleur and Talisman 
(described by Gruvel) should all be different from those dredged in the same waters by the Princesse A lice 
(described by Aurivillius). 

? Littoral and pelagic barnacles outside of the Tropics tolerate very considerable variations in 
temperature, 
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freezing point (3° to 4° C.), may have a general distribution over the 
floor of the Aen where the ei of conditions in the dark, 
cold, deeps opposed no barriers to their distribution. These abyssal, 
cold-water species have a characteristic erect shape not found in any 
Verruca from shallow or warm water. 

A certain correlation therefore exists between the shape of the 
barnacle and its habitat. The shallow-water species, V. strémia, V. 
spengleri, and V. lxvigata, are all much depressed, having broadly 
spreading walls, while all of the high species with erect movable 
plates live in very deep or very cold water. There are also in inter- 
mediate depths and temperatures numerous boxlike forms with steep 
walls and flattened top. 

I have given somewhat detailed accounts of several species, such 
as V. alba, since very little is known of the range of variation in 
Verruca, nearly all the species except V. strémia and V. levigata 
being known from one or very few individuals, from a single station. 
The series of numerous examples from several stations before me for 
the first time allows some estimate of the kind and degree of varia- 
tion among individuals and colonies of the deep-water forms. It 
appears that, as Darwin has noticed in Balanus, the individuals of 
a colony usually resemble one another rather closely. Different col- 
onies of one species may sometimes show rather marked differences, 
even in the same district, while in others, widely separated, the 
specimens may be Pecoaly identical. It should be noted that 
the widely separated colonies recorded herein in which the individ- 
uals are very similar, occur along the course of the Gulf Stream, such 
as the colonies of typical V. alba in Florida Strait and off Hatteras. 
The wandering nauplii are doubtless borne northward in a constant 
stream upon this mighty current. 


KEY TO VERRUC& OF THE WESTERN ATLANTIC AND CARIBBEAN ZOOLOGICAL PROVINCES. 


. Movable plates sloping steeply or nearly erect; parietes of fixed scutum and ter- 
gum separated by a large radio-alar area; basal edges of wall not inflexed. 
b!. Apical cavities of fixed tergum and rostrum partitioned off; a partition-like 
myophore in fixed scutum................-+------------- v. euglypta, p. 39. 
b2. Cavity simple, without partitions, myophore, or distinct adductor pit; fixed 
tergum with narrow paries. 
cl. Movable scutum and tergum each with one articular rib; no distinct rostro- 
carinal articular teeth or ribs; size small..........-...------ V. hoeki, p. 41. 
c2. Movable scutum with one or two, tergum with one distinct and two very weak 
articular ribs; rostrocarinal suture serrate; greatest diameter and height 
about equal. 
d'. Rostrum with 4, carina 5 subequal articular ribs... ..-.. V. bicornuta, p. 43. 
@. Rostrum and carina each with 2 distinct and one imperfect rib. 
V. rathbuniana, p. 41. 
3. Similar to c?, but height decidedly less than greatest diameter. 
V. darwint, p. 45, 
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a*, Movable plates not steeply sloping, the top more or less flattened; suture or area 
between parietes of fixed scutum and tergum linear or narrow. 
b!. Base of walls inflexed to form a broad ledge; a depending myophore in the 
fixed scutum; sculpture weak; apex of rostrum marginal. 
V. coraliophila, p. 21. 
b?. Base of walls simple or rarely inflexed; sculpture strong. 
cl. Apex of rostrum not marginal; base of the walls inflexed in the adult stage. 
V. neza, p. 29. 
c?, Apex of rostrum marginal or nearly so; base of the walls not inflexed, but 
sometimes thickened. 
d', Rostrum and carina having short ribs above their upper articulating ribs, 
and curving to the bases of the movable plates; scutum convex having 3, 
tergum 4 articular ribs.............- V. alba and subspecies, pp. 25, 28. 
d?. Rostrum having short ribs curving to base of movable scutum, and above 
the upper articulating rib; carina without such ribs. 
e!, Movable plates each with 4 articular ribs. 
f!. Interlocking teeth and ribs of carina and rostrum subequal. 
V. calotheca flavidula, p. 34. 
f?. Upper teeth and ribs of carina and rostrum larger. . V. calotheca, p. 33. 
e?. Movable plates each with 3 articular ribs. 
f'. Yellowish; walls subvertical, rather thin-edged; adductor pit shallow, 
without ridge or myophore...........------- V. c. heteropoma, p. 35. 
f?. Yellow; walls subvertical, blunt-edged; fixed scutum having a pit and 
adductor ridge, fixed tergum not calloused within. 
V. xanthia, p. 36. 
f3. White; walls spreading, thin and sharp-edged; fixed scutum having a 
high adductor ridge or myophore; fixed tergum calloused within. 
V. floridana, p. 31. 
d. Noshort ribs above the upper articulating ribs of rostrum and carina, which 
have marginal apices; basal edge of walls obtuse; movable plates having 
pach Aariienlangibe)<.203n..% 22s2 2 2sqee ease - 25 2EGe V. entobapta, p. 38. 


Section A: METAVERRUCA. 


The basal borders of the wall plates are inflexed, forming a wide 
basal ledge; the fixed scutum bears a depending tongue-shaped 
adductor ridge or myophore; the apex of the rostrum is marginal; 
top flattened; sculpture weak. 

Type.—V. coraliophila. 


VERRUCA CORALIOPHILA, new species. 
Plate 1, figs. 1-5. 


Type.—Cat. No. 43469, U.S.N.M. 

Type-locality.— Albatross station 2662-3, 2669, 2671-2, between 
the Bahamas and Cape Fear." 

The barnacle is cream-white, seated upon a branch of white coral. 
The carinorostral wall slopes somewhat, the scuto tergal wall usually 
being vertical. The movable scutum and tergum lie parallel to or at 
a small angle with the plane of the base, each having three articular 
ribs. The plates of the wall are only weakly sculptured, usually almost 





1 For footnote see p. 22. 
4729°—Bull. 93—16——3 
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smooth; their basal borders are broadly inflexed (fig. 2). Both mov- 
able valves have three very low, flat ribs. 

The movable scutum has the usual crescentic rib, a broad, flat, 
strongly projecting median articular rib, another very narrow one 
above it, the rest of the plate having well-spaced, narrow, transverse 
grooves. Inside there is a deep, oblique articular furrow near the 
apex, receiving the upper articular ridge of the tergum. This is 
bounded inside by a short, high ridge back of which is the rather deep 
pit of the scutal adductor muscle. Nearer the basal edge there are 
several low callous lumps, variable in form and position (fig. 5.) 

The movable tergum has a deep recess in the middle of the scutal 
border, at the termination of a median articular rib; above this there 
is a flat, wide upper articular rib, and below it a narrow diagonal 
rib. The rest of the plate is transversely grooved. The internal 
face (fig. 5) is nearly flat. 

The fixed scutum has only faint sculpture of growth lines outside, 
or sometimes the triangular area next the occludent edge is vertically 
grooved. The beak is not produced, but lies in close proximity to 
that of the movable scutum. From the inside wall a prominent 
semicircular adductor ridge or myophore depends, concave on its 
upper face (fig. 3.) Externally, there is a very small radius in the 
tergal suture; below a small ala on the fixed tergum. 

The fixed tergum is about as large as the fixed scutum and similarly 
sculptured. 

The carina and rostrum articulate by a suture weakly zigzag 
below, but the carina has one large tooth above, between two smaller 





1 Some material preserved dry was labeled as from Albatross stations 2662-3, 2669, 2671-2. Among other 
organisms it contained fragments of coral and more or less perfect examples of the following Cirripedia: 

Scalpellum longicarinatum Pilsbry. 

Calantica superba (Pilsbry). 

Verruca coraliophila Pilsbry. 

Hexelasma americanum Pilsbry. 

These stations are situated as follows: 





Position. 
-_ | Bottom 
U.S. F. G. Station. pops tempera- 
Latitude | Longitude r ture. 
north. west. 
° , My ° 7 ar 
DOG D reac Eno eae meats SSN US oh eRe eS ed ae 29 24 30] 79 43 00 434 43.7 
DEBT on eae See roe obins on eceinc se neeinmem enti aaa 29 39 00] 79 49 00 421 42.7 
DGGE ei we eRe TR he US Era eeucles Semen terete ee ees 31 09 00] 79 33 30 352 43.7 
OG TS Oe eee es oe Ore eal be miele eee eee ate ae aye 31 20 00) 72 22 00 280))| St Scenes 
ORE Le Ui Re rere tess ait erect eee miata ee eerie atete rare 31 31 00] 79 05 00 277 54.3 





Coral was reported from stations 2669 and 2671. Material preserved wet from station 2669 contained the 
typesof Calanticasuperba; the type of Hexelasma americanum is from station 2663; and that of Scalpellum 
lonyicarinatum is from station 2668. Tt is therefore impossible to draw any inference as to the particular sta- 
tion or stations which supplied the barnacles of this mixed lot, but this is not of great importance since all of 
the stations in question are in the same district, and except the last two they do not differ much in depth 
or temperature. 
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ones on the rostrum. The straight hinge margin is simple, and the 
beaks are not produced. 

Two specimens measure: Carinorostral length of base 8.5, length 
between apices 6.3 mm.; diameter of base 7.3 mm.; height of fixed 
tergum 5.5mm. C.-R. length of base 14 mm.; between apices 11.2 
mm.; diameter of base 8, height of fixed tergum 8 mm. 

Internal organs not examined. The specimens were preserved dry. 

This species is strongly individualized by its inornate exterior, the 
apices of the plates not projecting, by the very broadly inflexed basal 
margins of the wall and by the peculiar, depending adductor ridge or 
myophore of the fixed scutum. 

Four complete individuals and three more or less imperfect ones 
were preserved, all being dry. ‘Two are seated on the strong, solid 
branches of a white coral, the others detached. In four of them 
the carinorostral length scarcely exceeds the other diameter of the 
base, the others being longer than wide. There is also considerable 
variation in the degree of development of the external sculpture of the 
walls as shown in the figures, the longer, more strongly sculptured 
individuals having the parietes of the fixed scutum and tergum dis- 
tinctly raised, while in the shorter, smoother form the areas of these 
plates are nearly even. The myophore and inflexed basal walls are 
similar in all of the examples. . 

Figures 1, 2, 4 are drawn to one scale and represent adult barnacles. 
Figures 2 and 4 are examples which lack the movable plates. Figure 
3 represents the interior of the fixed tergum and scutum; figure 5 
the interior of the movable tergum and scutum. 


Section B: VERRUCA. 


Top flattened, the plane of the movable plates not far from parallel 
with that of the base; radio-alar area between parietes of fixed 
scutum and tergum small or linear. 

Type.—V. stromia. 

Group oF V. sTROMIA, 

Much depressed; basal edges of the spreading wall-plates thin and 
sharp; adductor ridge or myophore well developed; apex of the 
rostrum marginal. Rami of first pair of cirri subequal, those of the 
second and third pairs very unequal, the third pairs being like the 
second, and unlike the fourth to sixth. ‘Terminal appendages very 
long. Shallow-water forms. 

This group of shallow-water forms is strongly individualized, not 
only by the depressed form, but especially by the cirri, which are 
more specialized than in other Verruce. The group comprises 
V. stromia, V. spengleri, and V.lxvigata. The second of these species 
is not contained in the Museum. 
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Conia monstruosa O. G. Costa,! is evidently a Verruca of the 
Italian Tertiary, which has not been noticed by any subsequent 
author, to my knowledge. 


VERRUCA STROMIA (0. F. Miiller). 

1776. Lepas strémia O. F, Miituer, Zoologize Danicz Prodromus, p. 251. 

1789. Lepas strémia MttuEr, Zoologica Danica, vol. 3, p. 21, pl. 94, figs. 1, 2, 3, 4. 

1790. Lepas verruca SPENGLER, Skrivter af Naturhistorie-Selskabet, vol. 1, p. 194. 

1854. Verruca strémia Miller, Darwin, Monograph, etc., p. 518, pl. 21, figs. 
la-f (q. v. for synonyms and older references). 

1897. Verruca strémia Miller, Wetrner, Verzeichnis der bisher beschriebenen 
recenten Cirripedienarten, Archiv f. Naturg., vol. 1, p. 274. 

1900. Verruca stroemia Miller, Wetrner, Fauna Arctica, vol. 1, pp. 298, 303-4 
(entrance to White Sea). 

Ty pe-locality.—North Sea. 

Distribution.—Shores of northern Europe north to Iceland and 
Greenland, south to England and Helgoland; low tide to 90 fathoms. 
Pliocene and Pleistocene of Great Britain; ?Red Sea. 

Specimens in the United States National Museum are from Scear- 
borough, on Pecten, Exmouth, south Devon, on sandstone, with 
Balanus spongicola, and the Irish Channel, on Chrysodomus antiquus 
and Balanus hameri, all from the Jeffreys collection. There are 
also numerous examples without definite locality, and one lot from 
the British Crag, Jeffreys collection. I have looked over a good 
many shells and barnacles from Greenland without finding Verruca. 

This common European species is light brown, much depressed, 
with the walls broadly spreading; rostrum is much the largest plate. 
Movable scutum and tergum are very small, especially the scutum, 
both having three articular ribs. The sculpture of fine, crowded 
growth lines, is quite unlike any deep-water species. Carina, ros- 
trum, and fixed scutum interlock by many subequal ribs, but the 
suture between fixed scutum and tergum is straight and linear. 
Inside there is a very large adductor ridge or myophore, in form of a 
flat, downwardly sloping plate in the fixed scutum. In the fixed ter- 
gum there is a similar plate. Sometimes these plates stand almost 
vertically, partitioning off the cavities of fixed scutum and tergum. 
Often the apex of the rostrum also is excavated. The contour is 
rounded when the barnacle stands alone, but they are often crowded, 
like Balani, producing curious irregularities of shape. Well-grown 
English examples measure about 8 or 9 mm. in greatest diameter 
and 2 to 3 mm. high. 

According to Darwin the rami of cirrus i are slightly unequal. In 
cirrus ii the posterior ramus is more than twice as long as the anterior. 
Cirrus iii is like ii. Terminal appendages are two-thirds to four- 





1 Dialeuni Balanidi appartenenti al Regno di Napoli, in Atti Accad. Sci. Napoli, vol. 5, pt. 2, 1843, 
p. 117, pl. 1, figs. 4, 5, 6, republished as Creusia monstruosa Costa, Fauna del Regni Napoli, Cirropedi 
p. 23. 


THE SESSILE BARNACLES. 95 


fifths the length of cirrus vi. A specimen from England examined 
agrees with these proportions. 

This species, the type of the genus, is one of the more highly 
evolved forms, both in internal structure and the form and articula- 
tions of the wall-plates. The fine, crowded growth lines are also a 
peculiar feature. With V. levigata and V. spengleri, it should prob- 
ably be considered to form a section of the genus apart from the 


deep-sea species. 
VERRUCA LAEVIGATA (Sowerby.) 


Plate 8, fig. 2. 

1827. Clitia levigata SowERBY, Genera of Recent and Fossil Shells. Plate of 
Clitia, figs. 1, 3. 

1854. Verruca lexvigata Sowerby, Darwin, Monograph, etc., p. 520, pl. 21, figs. 
3a, 30. 

1897. Verruca levigata Sowerby, Wettner, Verzeichnis, Archiv fir Natur- 
geschichte, Jahrg. 1897, vol. 1, p. 274. 

1903. Verruca levigata Sowerby, GRuVEL, Nouy. Arch. du Muséum (4), vol. 5, 
p: 99; pl. 4, fiz. 10. 

Type.—Present location unknown; from “coast of South America, 
adhering to Mytilus magellanicus.” 

Distribution.—Tierra del Fuego to Peru (Darwin). 

Numerous individuals, Cat. Nos. 43480, 43481, are on a pair of 
very large specimens of Balanus psittacus (Molina), from Talcahuano 
Bay, Chile, Cat. No. 43482, R. KE. C. Stearns coll. One of these is 
illustrated. V. levigata and V. strémia are the only littoral species 
of the genus known, and the former is the only species known from 
South America, or, indeed, from any part of the eastern rim of the 
Pacific. Since its only near relatives live in the north Atlantic, its 
ancestors probably spread westward in pre-Miocene times before the 
elevation of the Isthmus of Panama. The individual figured meas- 
ures 6 mm. in carinorostral diameter. 


Group or VY. ALBA. 


Boxlike, strongly sculptured forms, externally like the Group of 
V. calotheca, but differing in the cirri, which are very slender; cirri 
i and ii having very unequal rami, the anterior branch about one- 
third as long as the posterior; cirrus iii with somewhat unequal rami, 
iv to vi similar with subequal rami; terminal appendages very long. 


VERRUCA ALBA Pilsbry. 
Plate 2, figs. 1-1), 2. 
1907. Verruca nexa alba Puspry, U.S. Nat. Mus., Bull. 60, p. 107, pl. 11, figs. 7, 8. 


Type.—Cat. No. 9474, U.S. N. M. 

Type-locality.— Albatross station 2317, Straits of Florida, north 
latitude 24° 25’ 45’’; west longitude 81° 46’ 45’’, in 45 fathoms, 
bottom temperature 75° F., seated on a sea-urchin spime. Other 
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localities are: Albatross station 2268, off Hatteras, north latitude 
35° 10’ 40’’; west longitude 75° 06’ 10’’, in 68 fathoms, bottom tem- 
perature 71°.3 F., and station 2269, in the same locality, 48 fathoms, 
bottom temperature 77° F. On the Pourtalés Plateau, 10 miles 
south of Key West, yacht Holis, J. B. Henderson, jr., 1911, all on 
spines of Dorocidaris. Off Florida, in 195 fathoms, Blake Expedi- 
tion, in the Museum of Comparative Zoology. 

V. alba has a very considerable geographic range—greater than any 
other American species so far as we know, but it seems to be restricted 
to moderate depths, and it will be noted that the northern stations 
have about the same high bottom temperature as the southern, and 
all lie in the course of the Gulf Stream. 

The barnacle is white, flat topped, with steep or subvertical walls. 
The movable scutum is strongly convex between the apex and basal 
margin, the apex being depressed and somewhat twisted. It has 
three articular ridges and two (or sometimes three) longitudinal ridges 
on the occludent area. The movable tergum has four articular 
ridges, the second one very small in the type-specimen (but nearly as 
large as the others in another). The fixed scutum and tergum have 
conspicuous, stout, recurved beaks. The carina and rostrum inter- 
lock by one long and some small teeth in each; and above the upper 
articulating rib both carina and rostrum have several short riblets 
curving toward and terminating on the scutotergal hinge line. There 
is a shallow adductor pit in the fixed scutum bounded below by a 
curved adductor ridge. The fixed tergum is calloused inside. The 
basal edges of the wall are very obtuse, rather thick. 

Length 4, breadth 2.7, height 1.7 mm. 

The cirri are very slender. The first has rami of 11 and 21 seg- 
ments, the anterior ramus not much exceeding one-third the length 
of the posterior. Cirrus ii similar, of 9 and 19 segments, the anterior 
ramus a third as long as the posterior. The rami of cirrus 111 are more 
nearly equal, the anterior three-fourths the posterior. Cirrus vi 
about 3.3 mm. long. The terminal appendage is 2.8 mm. long, with 
27 segments, being nearly four times as long as the protopod of 
cirrus Vi. 

The above details from the original specimens, together with the 
figures given in my former account, show that V. alba is widely 
distinct from V. nexa Darwin, of which I formerly thought it might 
be a variety. 

The specimens are apparently adult, judgig from the long beaks 
of the fixed scutum and tergum, and the thickness of the wall plates. 
The specimens from off Hatteras, one from each of the stations men- 
tioned above, are typical in form and sculpture and of about the 
typical size, one measuring: carinorostral length 3.9, breadth 2.8, 
alt. 1.9 mm. Specimens from other places differ in some respects. 


THE SESSILE BARNACLES. OAT 


(1) Tne Blake took four specimens in 195 fathoms off Florida, on 
a spine of Dorocidaris abyssicola A. Agassiz. 'The base of one of 
these is drawn in plate 2, figure 2. They are much larger and 
especially longer than the typical form of V. alba. The rostrum 
extends entirely around the rostral end and its wall slopes outward 
toward the base. The basal edge is very obtuse, flat, but not inflexed. 
The rostrum and carina each have 5 articulating teeth and ribs in 
the largest, but in smaller ones there are four. The right scutum 
and tergum are movable. In one example a minute rib has split 
off from the second articular rib of the tergum, a corresponding one 
appearing also in the scutum. The largest specimen measures: 
ereatest carinorostral length 7 mm., length between apices 5 mm., 
height 2.5 mm. 7 

The terminal appendages are 2.5 mm. long, of 28 segments (pl. 9, 
fig. 2). The penis is nearly 3 mm. long, being nearly three times the 
length of the protopod, and about three-fourths that of cirrus vi. 

The cirri and mouth-parts are substantially as described for typical 
V. alba. 

(2) The lot taken by Mr. Henderson in the Lolis, on the Pourtalés 
Plateau near Key West (pl. 2, figs. 1-1b), contams numerous examples 
of all ages, all of them sitting upon Dorocidaris spines, and all agreeing 
in having thinner walls than other colonies seen. The shape is long, 
as in the Blake specimens, the rostrum being produced around the 
end and outward farther than in the typical V. alba. The basal 
edges are thin in about a dozen individuals of various sizes removed 
from the spines. 

The movable scutum is arched or convex, being depressed and 
somewhat twisted toward the acute apex. Articular ribs three, 
counting that terminatiag at the basotergal angle, the rest of the 
surface transversely grooved and longitudinally bicostate. Internally 
it is excavated toward the apex. 

The movable tergum has four articular ribs, the second one slightly 
smaller or very small. The rest of the plate is transversely grooved, 
often with some short longitudinal ribs. 

The fixed scutum and tergum have recurved, produced apices, 
rather near together. Parietal surfaces irregularly roughened, sim- 
ilar to those of the rostrum and carina. There is a hollow for the 
adductor muscle, with a narrow adductor ridge below, in the fixed 
scutum. The rostrum and carina interlock in a zigzag suture pro- 
duced by about four teeth in each plate, the upper two teeth large in 
each. The beaks of the plates bend over toward the movable plates, 
especially that of the rostrum. The scutotergal borders of both 
rostrum and carina have short, arcuate riblets terminating on the 
scutal and tergal borders. A large individual measures: Carino- 
rostral length of base 5 mm., between apices 3.8 mm., breadth of 
base 2.2 mm., greatest height 2.8 mm. 
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The cirri in the individual figured and another of the same lot are 
extremely slender and long, as in typical V. alba. Cirrus i of 10 and 
21 joints, the shorter ramus about one-third as long as the longer. 
Cirrus ii is similar, with 8 and 18, or 9 and 21, jomts. In cirrus iii 
the shorter ramus is over three-fourths as long as the longer, thus 
approaching the condition of the posterior cirri. Terminal appendage 
has 22 long joints, is about three times the length of the protopod, 
and from over one-half to nearly two-thirds as long as cirrus vi. 
The penis is nearly twice as long as the protopod, being 1.2 to 1.7 
mm. long. The mandible (fig. 7b) has three teeth, and seven or 
eight points on the lower angle, the upper tooth being very large 
and widely separated from the second. The maxilla (fig. 7a) has, 
below the upper great spines, a deep recess in which a group of short 
spines stands. The projecting lower edge has large and small spines 


mingled. 
VERRUCA ALBA CARIBBEA, new subspecies. 


Plate 2, fig. 4. 


Type.—Museum of Comparative Zoology. 

Type-locality.—Off Grenada, West Indies, in 92 fathoms, on a spine 
of Dorocidaris affinis (Philippi), Blake oxpeditai Miso, off Guada- 
lupe in 150 fathoms, on spine of D. affinis, Blake expedition. 

Twenty-three individuals on one spine of Dorocidaris are, with the 
exception of a few young specimens, of nearly uniform size. In 
sixteen of the lot the right scutum and tergum are movable. Some- 
times the first articular ridge of the scutum is very weak and there is 
variation in the articulation of the carma and rostrum. As a rule 
each has three ribs and teeth. In a few examples the second rib and 
tooth of the carina are much broader than in others. The upper rib 
of the carina is always quite narrow, and the short ribs terminating 
on the tergal margin are either extremely small, never more than two 
in number, or, ina majority of the specimens, they are absent or barely 
werceptible. 'The basal edge of the wall is as obtuse as in the type 
form in some examples, thinner in others. 

Greatest carinorostral length 4.1, height of fixed tergum 2 mm. 

Cirri are as in typical V. alba. The teeth of the mandible are 
more slender. 

Three individuals from off Guadalupe in 150 fathoms, Blake col- 
lection, are similar, but larger, the largest 4.8 mm. long. 


VERRUCA ALBA BARBADENSIS, new subspecies. 
Plate 2, figs. 3, 3a 


Type.—Museum of Comparative Zoology. — . 

Type-locality—Off Barbados in 106 fathoms, on the spine of Doro- 
cidaris bartletti A. Agassiz, Blake expedition. 

The shape is more depressed than V. alba. The tergal area of the 
movable scutum is narrower, its ribs three or four in number are 
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very narrow; the outer face is less convex, and the plate is not 
twisted toward the apex. The movable tergum is lengthened in 
the direction of the diagonal rib, and its articular ribs are unevenly 
spaced. The recurved beaks of the fixed scutum and tergum are 
very long. Rostrum and carina interlock by two very large and 
one small tooth in the rostrum, one very large and two or three 
small teeth in the carina. There are some very minute, granose ribs 
above the upper articulating rib of the rostrum, none above that of 
the carina. The rostrum is the largest and highest plate. It extends 
around the end of the barnacle, as in V. alba. Basal margin of the 
wall is obtuse. Greatest carinorostral length 3.9 mm.; height of 
fixed tergum 1 mm. 

Three individuals on one spine agree in size and the other features 
mentioned above, except that one has the fixed tergum lower. 

While this and the preceding forms are described as subspecies of 
V. alba of the Gulf Stream, it is not to be supposed that they are 
derivatives of the Floridian form. The direction of the oceanic cur- 
rents leads us to conclude that the Caribbean forms represent a 
southern stock which was also carried northward, where the form 
described as typical V. alba arose. 


Group oF V. NEXA. 


Basal borders of the subvertical wall-plates either inflexed or 
simple. Fixed scutum without a distinct myophore, though there is 
an adductor pit. The apex of the rostrum is removed from the upper 
edge of the plate. Sculpture strong. 

A group of small, elaborately sculptured forms, distinguished as 
follows: 

a'. Basal borders of the wall inflexed in the adult stage, West Indies... V. neva Darwin, 
a*, Basal borders of the wall not inflexed. 
b1. Movable scutum and tergum each with 4 articular ribs, Andaman 
Wen ares tet ek ee Mg ratte da Seek ated was hee V. koehlerit Gruvel. 


b?. Movable scutum and tergum each with 3 articular ribs, Philippines. 


V. intexta Pilsbry. 
VERRUCA NEXA Darwin. 


Plate 3, figs. 1, la, 1b, Ie. 
1854. Verruca nera Darwin, Monograph of the Cirripedia, Balanide and Verru- 
cide, p. 522, pl. 21, figs. 5. 

Type.—British Museum. 

Type-locality.—West Indies, on a gorgonian. 

Distribution —Albatross station 2324, off Havana, Cuba, in 33 
fathoms. 

The barnacle! is oblong, boxlike, with subvertical side walls and 
flattened top, the movable plates parallel to the plane of the base.’ 





1 The specimens have now faded nearly to white, but were reddish when I first saw them in 1906. 

2 Professor Gruvelhas placed V. neza in the group having the plane of the movable plates perpendicular 
to the base, and in his monograph speaks of it (p. 179) as non déprimeé;”’ also ‘‘scutum fixe sans aucune 
dépression pour Vadducteur.’”’ These terms certainly are not applicable to V. nexa. I donot know what 
species was in view. 
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Wall-plates broadly inflexed at the base. Apices of the fixed scutum 
and tergum produced and recurved. 

Movable scutum haying three strong articular ribs and two other 
ribs reaching the rostral margin. Inside it is somewhat excavated 
near the apex. 

Movable tergum having three broad articular ribs, the rest of the 
plate transversely grooved. 

The fixed scutum is radially ribbed, the ribs on the rostral side 
interlocking with those of the rostrum. The sutural margin on the 
tergal side has four short ribs. Inside there is a low, transverse, 
adductor ridge, a rounded hollow above it. 

Fixed tergum ribbed, contracted above the middle, with short 
sutural ribs on both sides. 

Carina small, with vertically ribbed paries and about seven ribs 
which interlock with those of the rostrum, the intervals crenulate. 

Rostrum somewhat patelliform, the apex being removed from the 
margin. Carimal and scutal margins are profusely ribbed radially, 
paries irregularly ribbed vertically. 

Carinorostral length, 4.7 mm.; height of fixed tergum, 2.1 mm. 
The largest specimen of the type lot is said by Darwin to measure 
0.2 inch (5 mm.) in greatest diameter. 

According to Darwin the rami of cirrus 1 are subequal, of 11 and 
12 segments. In cirrus ii the shorter ramus is two-thirds as long as 
the longer, segments 10 and 15. In cirrus ii the rami are very nearly 
equal. The caudal appendages are very long, as in V. strémia. 

In young individuals the internal ledge of the base is wanting. In 
one example there are three longitudinal ribs on the movable scutum 
in addition to the three articular ribs; the apex of the rostrum is 
much nearer the upper edge than in the specimen figured, though 
still removed from it. The short articular ribs in the suture of fixed 
scutum and tergum are wanting; the articular ribs of rostrum and 
carina are fewer, four in each, and more widely spaced; their inter- 
vals smooth. The range of variation in the species is therefore 
considerable. 

By having the apex of the rostrum well removed from the upper 
margin of the plate, this species differs from all other Atlantic species, 
and resembles V. intexta Pilsbry and V. koehlert Gruvel. 


GRouP OF V. CALOTHECA. 


Boxlike forms with strong sculpture, vertical or moderately sloping 
walls, their basal edges not inflexed; fixed scutum having an adductor 
pit and often an adductor ridge or myophore; apex of the rostrum 
nearly or quite marginal. Rami of cirri i and ii subequal, or the 
anterior decidedly over half as long as the posterior; rami of cirri ili 
to vinearly equal. Terminal appendages short or moderately long. 
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VERRUCA FLORIDANA, new species. 
Plate 4, figs. 1 to le, 2, 3. 


Type.—Cat.No.1901, A.N.S.P. Cotype,Cat. No. 48095,U.S.N.M. 

Type-locality— South of Key West, Florida, in 90 fathoms, on dead 
shells of Voluta dohrni, living Pleurotoma albida, and on Dorocidaris 
spines. Lolis expedition, 1911. 

The barnacle is white, about as wide as long, varying from square 
to approximately circular in outline; the opercular plates are quite 
flat, and usually slope at a low angle with the plane of the base. 
The plates of the wall are rather thin, and are beveled to an edge 
at the base, with no trace of inflection. 

The movable scutum has three articular ridges, the third or cres- 
centic ridge extending to the basitergal angle. They are parted by 
two wide, shallow furrows. The rest of the surface has rather 
widely spaced impressed lines parallel to the rostral border, and cut 
by one (in the type) or sometimes by two or three curved radial 
furrows, which do not extend to the apex of the plate (and therefore 
are not present in young individuals). When detached, this plate 
is seen to have two low, wide teeth on the tergal border, between 
the apex and the rostro-tergal angle. Internally the plate is quite 
smooth, gently concave in the median part. 

The movable tergum is nearly square, the carinal border, however, 
being somewhat longer than the occludent border. It -has three 
strong, well-raised articular ribs, the rest of the plate being sculp- 
tured with sunken lines parallel to the carinal margin of the plate and 
rather widely spaced. The interior face is smooth. 

The carina has three wide, low radial ribs from apex to rostral 
suture, where they terminate in teeth interlocking with those of the 
rostrum, producing a strongly zigzag suture. Parallel with the upper 
rib there is an inconspicuous, very narrow riblet along the tergal 
border. 

The rostrum has two principal ribs articulating with those of the 
carina. There is also a ledge along the scutal border sculptured 
with several small, curved radial riblets, terminating on the scutal 
border. 

The fixed scutum has a small, recurved apex. The surface is 
divided into (1) a large triangle bounded by lines connecting the 
apex and basal extremities, which would be termed the paries in a 
Balanid, and which has only irregular sculpture consequent upon its 
base of support; (2) a somewhat smaller triangle above the former 
one, with its base against the rostrum, sculptured with vertical, 
spaced lines, and sometimes some radial riblets near the rostrum; 
(3) a small, densely lineolate area between the apex and the movable 
scutum; and (4) a very small, vertically lineolate, radiiform triangle 
toward the fixed tergum. Inside there is a rather small adductor 
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myophore, concave on its upper face, and situated rather high on 
the plate. 

The fixed tergum is a subquadrate plate with the four angles pro- 
duced. Its surface is divided into four triangles by lines from the 
corners to the acute, recurved, but scarcely projecting apex. (1) The 
largest triangle has the basal margin as its base, and is without 
special sculpture; (2) a small, radially ribbed and concentrically 
striate aliform triangle toward the fixed scutum; (3) a lineolate 
triangle between the apices of the two terga; and (4) a long triangle 
extending between the carina and the movable tergum. The interior 
of this plate is rather heavily calloused in the middle, but less than 
in V. strémia. 

Greatest carinorostral length 7.5 mm.; length between apices 6 
mm.; greatest breadth, at right angles to preceding, 7 mm.; height 
from base to summit of the movable scutum 4 mm. 

Other individuals measure: 5, 3.7, 4.8, 2 mm., and 7, 5.6, 6.8, 
3 mm. 

This species is related to V. alba Pilsbry, but it differs by the sculp- 
ture of the movable plates by the internal structure of the fixed 
scutum, and by lacking short, arcuate ribs above the upper articu- 
lating rib of the carina. V. alba is smaller, so far as known, and since 
all the individuals seen sit upon narrow echinid spines, the contour is 
different. 

The general shape of the plates of the wall varies among the speci- 
mens, being dependent upon the irregularities of the supporting 
surface. Most of them have spreading walls, as in that selected 
as type (figs. 1-1c), but in some examples, hampered by a restricted 
base of support, the walls become steep, the tergo-scutal wall vertical 
or overhanging. Such an individual is drawn in figure 3. It grew 
upon a rather small Dorccidaris spe, the rostrocaral axis of the 
barnacle transverse to the spine, and the base in consequence deeply 
concave. The greatest rostrocarinal length of this individual is 
5 mm. 

This species has been somewhat fully figured im order to show the 
amount and kind of variation to be found among individuals of one 
colony, brought up in one haul of the dredge. The lot, consisting of 
15 individuals, was taken by Mr. John B. Henderson, jr., durmg the 
1911 cruise of the yacht Lolis. 

Cirrus i has rami of 14 and 11 segments, the shorter ramus three- 
fifths the length of longer. In cirrus ii the shorter ramus is over 
two-thirds the length of the longer, the other cirri having subequal 
rami. The terminal appendage has 23 joints, is more than three 
times the length of the protopod, decidedly over half the length of 
cirrus Vi. 

The penis is very stout, about twice as long as the protopod, sparsely 
hairy near the end, as usual. 
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VERRUCA CALOTHECA Pilsbry. 
Plate 4, figs. 4, 4a, 4b. 
1907. Verruca calotheca Piussry, U.S. Nat. Mus. Bull., 60, p. 110, pl. 11, figs. 1-3. 


Type.—Cat. No. 32907, U.S.N.M. 

Type-locality.— Albatross Station 2415, north latitude 30° 44’; 
west longitude 79° 26’, off Georgia, 440 fathoms, bottom tempera- 
ture 45.6 F., on Calantica superba. 

The type-specimen, the only one known of the typical form, is 
figured here (pl. 4, figs. 4-46) to show certain features not noticed in 
the original account. The suture between fixed scutum and fixed 
tergum is of the usual structure—a slit, widening upward, occupied 
by a very narrow radiiform extension of the fixed scutum and above 
it an obliquely grooved aliform triangle for the fixed tergum. 

The movable scutum has four articular ribs (in addition to the 
usual apical rib, which is very slender and short, articulating above 
the first tergal rib). The lower or fourth rib terminates at the basi- 
tergal angle. Inside there is a deep articular furrow. The interior is 
deeply concave, with a distinct, rounded adductor pit; near the 
basal margin there are two grooves (fig. 4a). The scutotergal suture 
is markedly sinuous. 

The movable tergum has four articular ribs and a weak ledge along 
the occludent margin. Inside there are two basal grooves, as in the 
scutum (fig. 40). 

The rostrum has, above the upper articular rib, an area upon which 
there are two slender ribs curving toward the movable plates. This 
ribbed scutal area is shown in figure 1 of my former paper, but not 
mentioned in the description. 

Internally (pl. 4, fig. 4) the wall-plates are beveled to a sharp, 
simple edge. There is a very shallow pit or depression for the ad- 
ductor muscle in the fixed scutum, which is calloused below it. 
The sutural edges of fixed scutum and tergum are decidedly thick- 
ened. In the scutum this thickening is in the lower part of the wall, 
but in the tergum it is chiefly farther inward, spreading in a rather 
thick pad in the upper part. : 

Cirrus i has rami of 10 and 12 joints, the shorter ramus two-thirds 
the length of the longer. Cirrus 11 has the endopod slightly shorter, 
more hairy, as usual. Curus ili is similar, the outer ramus having 
three pairs of spines on each joint. 

The terminal appendages have 14 joints, and are very little longer 
than the protopod of cirrus vi. 

Penis is about two-thirds as long as protopod, and has very 
few hairs. 

Verruca alba Pilsbry is related to V. calotheca, but differs by having 
a distinct pit within the fixed scutum, high on the wall near the 
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tergal border. The sutural edges of fixed scutum and tergum are 
not so thickened. The rostrum and carina both have short, curved 
ribs above the upper articulating ribs, and terminating on the bor- 
ders of the movable scutum and tergum, while in V. calotheca these 
are wanting on the carina. The oblong contour of the base in V, 
alba is probably due to its seat on narrow spines. VV. calotheca, seated 
on the flat plate of a barnacle, has a normal, broad base. 


VERRUCA CALOTHECA FLAVIDULA, new subspecies. 


Plate 5, figs. 2, 2a. 


Type.—Cat. No. 32926, U.S.N.M. 

Type-locality.— Albatross Station 2415, off northern Florida, north 
latitude 30° 44’; west longitude 79° 26’, in 440 fathoms, bottom 
temperature 45°.6 F. (or at Station 2416 in 270 fathoms, bottom 
temperature 53°.8 F.—material from these two hauls, made in one 
day, was put together). Also Station 2666, near the preceding, 
north latitude 30° 47’ 30’’; west longitude 79° 49’, in 270 fathoms, 
bottom temperature 48°.3 F., on the coral Anisopsammia profunda 
Pourtalés, with Verruca xanthia. 

The barnacle is very pale yellow or faintly brown outside, dis- 
tinctly yellow within. The base is subcircular. The walls have 
simple, thin basal edges; interior without myophore or pit in the 
fixed scutum. Movable plates slope very steeply, about parallel to 
the plane of the adjacent carinorostral wall (or in some specimens 
approaching a horizontal position). Apices of the wall-plates 
project. 

The movable scutum resemble that of V. calotheca, except that the 
occludent area has two longitudinal furrows, parting three ribs 
which attain the hinge margin. Interior deeply concave. Tergo- 
scutal suture nearly straight, as seen from within, except near the 
apex, where a small tooth of the tergum enters the scutum. 

Tergum as in V. calotheca. 

Rostrum has a scutal area sculptured with several narrow, granose 
ribs curving toward and terminating on the scutal border. 

Carina with the upper articular rib indistinctly double, but there 
is no area of short, arcuate ribs above it. 

Carinorostral length between apices 8 mm.; height of fixed ter- 
gum 5.2 mm. 

Cirri 1 and i have rapidly tapering rami, the shorter ramus about 
three-fourths the length of the longer. Cirrus ii is much more 
slender, with nearly equal rami, the inner one very profusely bristly. 
Terminal appendage has 14 joints, is three times the length of pro- 
topod, but less than half as long as cirrus vi. It resembles that 
of V. floridana, and is much longer than in V. calotheca. 
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This form varies in the pose of the movable plates, which vary 

from a subvertical to a subhorizontal position in different examples. 
The sculpture of the movable scutum is somewhat more elaborate 
than in the type of V. calotheca, having three (or, in one individual, 
four) longitudinal ribs on the occludent area. The color differs, 
especially inside. The movable plates slope more steeply. The 
interlocking teeth of the carina and rostrum are more regular and 
the ribs running to them are stronger. In V. calotheca the upper 
ribs and teeth are decidedly larger than the lower ones. There are 
also slight differences in the scutotergal sutures, both in the movable 
and fixed plates. Three specimens were taken at the type-locality; 
one at Station 2666. All were seated upon coral branches. 


VERRUCA CALOTHECA HETEROPOMA, new subspecies. 
Plate 5, figs. 1, la. 


Type.—Cat. No. 32932, U.S.N.M. 

Type-locality.— Albatross station 2753, near St. Vincent, West 
Indies, north latitude 13° 34’; west longitude 61° 03’, in 281 fathoms, 
bottom temperature 48° F., on slender, branching coral, and on an 
echinoid spine. Also Blake collection, off St. Vincent, in 88 fathoms, 
on spines of Cidaris affinis Philippi. (Museum of Comparative 
Zoology.) 

This barnacle, known by eight individuals from the type station, 
and two from an adjacent blake station, resembles V. calotheca inter- 
nally and in most details of external form. It differs by the sculpture 
of the movable plates. The movable scutum has two broad articular 
ribs (in V. calotheca and V. c. flavidula there are four articular ribs), 
and a much narrower, though more prominent, third crescentic rib 
terminating at the basitergal angle. There is also a minute rib 
under the apex, forming the upper border of the tergal edge, as 
usual, 

The movable tergum has three articular ribs, including the diagonal 
rib (whereas in V. calotheca and V. c. flavidula there are four). The 
apex of the rostrum projects. Carinorostral sutural region about 
as in V. calotheca. 

Carinorostral length between apices 5.5 mm.; greatest diameter at 
right angles to the length 5 mm.; height of fixed tergum 2.6 mm. 

The rami of cirri i and ii are unequal, the anterior being about 
three-fourths the length of the posterior ramus. The terminal 
appendage of 14 segments is about one and one-half times the length 
of the protopod, and one-third that of cirrus vi. The penis is 2.4 mm, 
long, about half as long as cirrus v1. 

In one individual the median articular rib of the tergum is bifid, 
and a minute rib split off from the second rib of the scutum articulates 


36 BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


in the notch. The apex of the rostrum also is produced somewhat 
longer than in the others, approaching the form of V. ¢. flavidula. 
It is this specimen which causes me to consider heteropoma a race 
of V. calotheca, notwithstanding the considerable differences between 
typical specimens. 

The locality of this race is distant from that of V. calotheca, but 
the bottom temperatures do not differ much. 


VERRUCA XANTHIA, new species. 


Plate 6, figs. 1, la, 10. 


Type.—Cat. No. 32931, U.S.N.M. 

Type-locality.— Albatross Station 2666, off Fernandina, Florida, 
north latitude 30° 47’ 30’’; west longitude 79° 49’, in 270 fathoms, 
bottom temperature 48.3° F. Seated on a coral (Anisopsammia 
profunda Pourtalés) with Verruca calotheca flavidula. 

The barnacle is pale yellow, about as wide as long, depressed, the 
movable plates nearly parallel to the plane of the base. Basal edges 
of the wall rather obtuse, simple. Myophore in the fixed scutum 
well developed; its upper face concave. 

The movable scutum has three articular ribs, two broad and 
flattened, and a much narrower third or crescentic rib running to the 
basitergal angle. Inside it is hollowed out under the apical part. The 
suture between scutum and tergum, as seen from below, has two teeth 
projecting from the tergum, one near the apex, the other midway. 

The movable tergum has three articular ribs. 

The fixed scutum is almost smooth externally and has a small 
raduform slip on the tergal side. 

The fixed tergum has a large, smooth paries in shape of an equi- 
lateral triangle, with obliquely grooved aliform triangles on the scutal 
and carinal sides. 

The carina has five ribs articulating at their ends with those of 
the rostrum, the upper rib much longer than the others. 

The rostrum has five articular ribs and a group of short arcuate 
ribs above, terminating on the scutal border. The apex is erect and 
marginal. Both carina and rostrum have a low callous submargin 
within. 

Carinorostral length between apices 5 mm.; greatest diameter at 
right angles to length 5 mm.; height of fixed tergum 3 mm. 

Cirrus 1 has slightly unequal rami tapering and attenuated distally, 
of 12 joints each. Cirrus ii has rami of 10 and 15 joints, the shorter 
one three-fourths the length of the longer, both rather profusely 
spinose. Cirrus ili has subequal, rather profusely spinose rami. Ter- 
minal appendage of 12 (%) joints, very minute, 1 mm. long. Penis 
minute, 0.8 mm. long. 
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V. canthia differs from V. floridana by the color, the obtuse basal 
edges of the wall, which is vertical on the ends and overhangs on the 
tergoscutal side. It has some resemblance to V. entobapta, but 
differs from that by having some short, arcuate riblets on the scutal 
edge of the rostrum above the first rib which articulates with the 
carina. The number of articular ribs of the movable plates and the 
color also differ in the two species. 

One specimen somewhat smaller than the type was found in the 
dry material from Albatross stations 2662, 2663, 2669, 2671, 2672, 
all in the neighborhood of the type-locality. It agrees with the 
type in the projecting adductor ridge or myophore in the fixed 
scutum, etc. 

The type-specimen has a circular depression on the movable scu- 
tum, probably made by a rapacious gastropod, being similar to the 
unfinished borings often seen on bivalve mollusks. I have seen holes 
of this kind in several Verrucas. 

A variety or race of this species, which may be called Verruca 
zanthia insculpta (pl. 6, fig. 2), is represented by one individual, Cat. 
No. 32925, U.S.N.M., taken at Albatross station 2415 or 2416 (the 
material from these two stations was not separated), both being very 
close to the type-locality of V. xanthia. It has more pronounced 
sculpture than the type; the movable scutum being radially ribbed 
throughout, five ribs extending to its basal margin. The fixed 
scutum and tergum have strong, well-spaced growth-lines parallel to 
the basal margin. The fixed scutum has a deep adductor pit within, 
situated in the upper half of the plate, but the lower margin of the 
pit does not project as a myophore. The fixed scutum occupies a 
smaller segment of the wall, and the rostrum a larger. The suture 
between movable scutum and tergum inside is almost straight, except 
near the apex. 

Carimorostral length at base, 5 mm.; carinorostral length between 
beaks, 6.5 mm.; diameter at right angles to preceding, 6 mm.; height 
of fixed tergum, 3.5 mm. 

This barnacle agrees with the less spreading forms of V. floridana 
in general shape and pattern of sculpture, but it differs by the steeper 
walls with obtuse basal edges, the more numerous teeth of the carino- 
rostral suture, the stronger sculpture, the absence of a projecting 
myophore within the fixed scutum, and the color of the plates, outside 
and within. 

It was seated with the carinorostral axis obliquely transverse to 
the supporting branch of white coral. 

Another specimen has a quite shallow adductor pit in the fixed 
scutum. The suture between movable scutum and tergum, inside, 
is bisinuate as in typical V. zanthia. The rostrum is very large. 
Carimorostral length between apices 8 mm. 
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VERRUCA ENTOBAPTA, new species. 
Plate 6, figs. 3, 3a, 36. 


Type.—Cat. No. 32924, U.S.N.M. 

Type-locality.—Albatross station 2415, east of Fernandina, Florida, 
north latitude 30° 44’; west longitude 79° 26’, in 440 fathoms, bottom 
temperature 46°.6 F., or station 2416, north latitude 31° 26’; west 
longitude 79° 07’, in 276 fathoms, bottom temperature 53°.8 F. 

The barnacle is dull red within, tinted with lilac outside, about as 
wide as long, with the movable plates nearly parallel to the plane 
of the base. Plates of the wall rather thick, beveled to an obtuse 
basal edge; their parietal areas with rather weak sculpture of well- 
spaced grooves roughly parallel to the basal borders. 

The movable scutum has four beaded articular ribs and an upper 
rib, which is extremely short and narrow, forming the upper margin 
of the tergal edge of the apex. The rest of the plate has strong flat 
ribs parted by narrower grooves, parallel to the rostral margin. The 
acute beak curves upward a little. The inner face is plain, a little 
excavated near the beak. The movable tergum has a strong diagonal 
rib and three other articular ribs, the second one from the top a little 
smaller than the others. The acute beak curves upward. 

The fixed scutum is tripartite, the upper area sunken below the 
lower and more strongly sculptured. There is a very small radiiform 
area in the sutural furrow. Inside there is an ample pit for the 
adductor, its lower border projecting shortly as a thick adductor 
ridge or low myophore, concave above. The apex of the plate 
projects strongly. 

The fixed tergum is tripartite externally, the parictal area being 
strongly raised, beak produced and a trifle recurved. Internally it 
is calloused. 

The carina and rostrum interlock by teeth which terminate several 
scaly radial ribs in each valve, the upper rib of the rostrum being the 
largest. These ribs are flattened, somewhat imbricating upward, 
and are conspicuously scaly. There are no short curved ribs on the 
upper edge-of the rostrum. 
~ Carinorostral length of the base, 5 mm.; between the apices, 5.5 
mur; diameter of the base, 5 mm.; “height of fixed tenga, apex to 
Base, 3.9 BOD 

Cirrus i with rami of 8 and 12 segments, the ero about. two- 
thirds the length of the longer... Cirrus 11’ has. subequal rami. 

Terminal appendage of 18 long segments, about twice as long as 
the protopod: (pl. 9, fig. 4). 

“This species, of which, three individuals were taken, stands close 
to V. calotheca, from which it is readily. separable by the deep. pit, 
bounded below by a low adductor. ridge or even a narrow myophore 
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in the fixed scutum; by the rounded callous rim near the beveled 
basal edge within, and which is best seen in detached valves; and by 
the upper border of the rostrum. Its upper articular rib stands 
close to the scutum, from which it is separated by a narrow depres- 
sion in which a minute thread runs parallel to the margin or curves 
a little at the end. In V. calotheca there is a far wider area bearing 
curved riblets. The color of the interior also is different in the three 
specimens by which V. entobapta is known. 

V. imbricata Gruvel, from near the Canary Islands, seems to be 
closely related to V. entobapta, but it differs by being more depressed 
and of a pure white color; the fixed tereum projects much, farther 
above the fixed scutum, and both of the movable plates have one 
more articular rib. The interior of V. imbricata has not been 
described. 

This species occurs with V. xanthia, from which it differs con- 
spicuously in sculpture. 


Section C: CAMERAVERRUCA. 


The basal borders of the wall-plates are thin and simple; the apical 
cavities of fixed tergum and rostrum are partitioned off, forming recesses 
of the general cavity. The fixed scutum has a vertical, partition-like 
myophore. The parietes of fixed scutum and tergum are separated 
by a broad ala and a radius. The movable plates slope steeply. 
Cirri with nearly equal rami; terminal appendages extremely short. 

Type.— Verruca englypta. 


VERRUCA EUGLYPTA Pilsbry. 
Plate 3, figs. 2, 2a. 
1908. Verruca euglypta Pitssry, U.S. Nat. Mus. Bull., 60, p. 108, pl. 10, figs. 1, 2, 3. 


Type.—Cat. No. 32906, U.S.N.M. 

Type-locality.— Albatross station 2415, off Fernandina, Florida, 
north latitude 30° 44’; west. longitude 79° 26’, in 440 fathoms, bot- 
tom temperature 45°.6 F.; on the coral Anisopsammia profunda 
Pourtalés. 

The plates of this barnacle are thin. The basal edge of the wall is 
thin and simple. The movable scutum is smooth inside, with a shal- 
low, oblong pit for the adductor muscle, and a narrow, well-raised 
rim along the occludent side and apex. 

The rostrum and carina unite in a suture conspicuously zigzag 
inside as well as out. The cavity of the apex of rostrum is inclosed 
by a partition (pl. 3, fig. 2). The carina has a very much narrower 
partition. 

The fixed scutum has a vertically depending plate, which from its 
position must be regarded as an enlarged adductor ridge or myo- 
phore; behind it is a deep, narrow cavity. The cavity of the fixed 
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tergum has also a partition like that of the rostrum (fig. 2a, interior 
of the movable and fixed scuta and terga, the carina and rostrum 
removed). 

Cirrus i has equal rami of 17 joints. Cirrus ii has very unequal 
rami of 9 and 18 segments, the shorter ramus obtuse at the tip, 
densely hairy; longer ramus with mainly tbree pairs of spines on 
each segment. Cirrus iii has subequal rami, the anterior ramus 
with four or five pairs of spines, the posterior with three pairs on 
each segment. 

The terminal appendages are very small, shorter than the adjacent 
protopods, being about 1.6 mm. long, composed of 11 profusely bristly 
segments (pl. 9, fig. 3). 

Penis 1.3 mm. long. 

These additions to the description given in my previous paper are 
made for the reason that the structure of the interior is peculiar. 
V. strémia when immature, and sometimes in the adult stage, resem- 
bles V. euglypta by having the fixed scutum and tergum vaulted; 
also, to a less extent, by having the rostrum hollowed out above. 
In most other respects the two species are widely diverse. 


Section D: ALTIVERRUCA. 


Form erect, the movable plates very steeply sloping or erect; basal 
edges of the wall not inflexed, often having a narrow, hemlike border 
within; fixed scutum with no adductor pit or ridge; no internal 
partitions; paries of fixed tergum narrow; ale very wide. Caudal 
appendages are very short. 

Type.—Verruca hoeki. 

This group, which is quite distinct by its erect posture, wide ale of 
the fixed scutotergal wall, and weak development of the articular 
ribs, comprises most of the species known from very deep and cold 
water. 

The following forms belong here: 


NORTH ATLANTIC SPECLIES.! 


V. obliqua Hoek, off southwestern Spain. 

V. longicarinata Gruvel, Sargasso Sea. 

V. hoeki Pilsbry, West Indies, 491 fathoms. 
V. erecta Gruvel, off Azores. 

V. radiata Gruvel, off Canaries, 912 meters. 
V. bicornuta Pilsbry, western Atlantic. 

V. rathbuniana Pilsbry, western Atlantic. 
V. darwint Pilsbry, western Atlantic. 


1 Verruca sculpta, crenata, inermis, and cornuta of Aurivillius probably belong to this section also. They 
have not been figured, and the internal structure is unknown. 
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V. gibbosa Hoek, east of Patagonia, 1,863 meters. 

V. mitra Hoek, south latitude 70°, west longitude 80° 48’, 555 
meters. 

V. incerta Hoek, south latitude 32° 34’, west longitude 13° 5’, 
2,565 meters. 

V. quadrangularis Hoek, south latitude 35° 39’, west longitude 50° 
47’, 3,240 meters. 

INDO-PACIFIC SPECIES, 

V. suleata Hoek, near the Kermadec Islands, 950—1,165 meters. 

V. nitida Hoek, Malay Archipelago, 915 meters. 

V. plana Gruvel, off Andaman Isiands, 380-465 meters. 

V. cristallina Gruvel, off Andaman Islands, 768 meters. 


VERRUCA HOEKI Pilsbry. 


1907. Verruca hoeki Pruspry, U.S. Nat. Mus. Bull., No. 60, p. 113, pl. 11, figs. 
4, 5, 6. 

Type.—Cat. No. 1493, U.S.N.M. 

Type-locality.— Albatross station 2750, Anegada Passage, in 496 
fathoms, bottom temperature 44°.5 IF. 

In addition to the published description it may be noted that the 
basal edge of the wall is thin. There seems to be a very thin cal- 
careous lining in the chitinous base. 

Cirrus i has subequal, rapidly tapering rami. In cirrus ii the ante- 
rior ramus is obtuse and a little shorter than the other. The caudal 
appendages are as long as the first joint of the pedicel of cirrus vi, 
0.6 mm., and one-fifth as long as cirrus vi. Penis is 0.5 mm. long. 
The posterior cirri have segments with three pairs of spines, the 
distal pair very long. 

Verruca longicarinata Gruvel, from the Sargasso Sea in 3,432 meters 
depth, resembles V. hoeki, but differs by having two contiguous, pro- 
jecting, articular ribs on the movable scutum; the movable scutum 
and tergum are larger and narrower; the shape of the fixed scutum is 
different; and the suture adjoining the fixed tergum is sinuated, not 
straight as in V. hock. 

V. obliqua Hoek, V. erecta Gruvel, and V. plana Gruvel also belong 
to the same group of small, compressed, inornate species. 





VERRUCA RATHBUNIANA, new species. 
Plate 7, figs. 2, 2a, 26. 
Type.—Cat. No. 11026, U.S.N.M. 
Type-locality— Albatross Station 2572, southeast from Cape Cod, 


_ 40° 29’ north; 66° 04’ west, in 1,769 fathoms, gravel ooze; bottom 
_ temperature 37°.8 F. 
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The barnacle is cream-white, very high, compressed laterally, the 
movable plates approaching a vertical position. The apices of the 
carina and rostrum project. Plates of the wall are rather thin, and 
have a very narrow inflexed edge, like a hem, at the base. 

The movable scutum has two beaded, contiguous, articular ribs, 
the second reaching the baso-tergal angle; outside of this the plate 
is flat with sculpture of regular, imbricating, transverse ribs. The 
tergal area is sunken and densely, finely striate. Inside, the tergal 
and occludent borders are raised, the middle of the plate sunken. 
The suture between scutum and tergum is straight except near the 
apices, where the scutum projects. 

The movable tergum divides into two subequal areas by a diagonal 
beaded rib accompanied by a narrow groove. The scutal area is 
hollowed out in the upper part. It is sculptured with narrow, curved 
riblets parallel to the scutal suture. The other area is flat, with 
sculpture of about 25 flat, imbricating ribs, which denticulate the 
occludent margin. The interior face is smooth and flat. 

The fixed scutum has three areas, a triangular, wide median area or 
paries, an almost equally large rostral, and a very narrow, radiiform 
tergal area. The median area has a sculpture of imbricating, shingle- 
like ribs parallel to the base. The other areas have narrower, steeply 
ascending ribs. There is no internal myophore. 

The fixed tergum is the highest plate. Its raised median area or 
paries is narrow, the two side areas large, and subequal. All are 
sculptured like the fixed scutum. 

The carina curves around the carinal end of the wall. It has 
regular imbricating sculpture parallel to the basal margin, except on 
the rostral side, where there is a shallow radial sulcus bordered by 
vertically costate bands. ‘There is also a very narrow rib running 
along the scutal border. 

The rostrum is higher than the carina, with two radial sulci and 
three flat, costulate ribs. The carinorostral suture is zigzag by the 
interlocking of two conic teeth in each plate. 

Greatest length of base 7.6 mm.; length between apices of carina 
and rostrum 9.8 mm.; greatest diameter of base 5.5 mm. Height 
from base to apex of fixed tergum 10.5 mm. 

Cirri substantially as in V. bicornuta. Cirrus i has slightly unequal 
rami of 10 and 11 segments. Anterior ramus of cirrus 11 four-fifths 
the length of the posterior, segments 6 and 11. The caudal appen- 
dages are broken, but evidently very short, about as in V. bicornuta. 

This handsome species is well distinguished by its large size, high, 
two-horned contour, and the beautiful imbricated sculpture of all 
the plates. 

V. radiata Gruvel has somewhat similar sculpture of the walls. 
V. rathbuniana is closely related to V. bicornuta, but there are several 
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differences which we can only consider specific in the present state 
of our knowledge. In the movable scutum of V. bicornuta the second 
articular rib, parallel to the third or crescentric rib, is wider in V. rath- 
buniana, and the median articular ridge of the movable tergum, 
distinct in V. bicornuta, is represented by a low wave only. The 
carina and rostrum interlock by more numerous, smaller teeth in 
V. bicornuta. This is a conspicuous difference. The sculpture of 
the fixed scutum and tergum of V. rathbuniana is extremely regular, 
while in V. bicornuta it is uneven and irregular. The difference in 
total contour is doubtless due to the accident of station, and the 
same circumstance may possibly have affected the sculpture. The 
nature of the support is unknown, since both barnacles ‘had been 
removed from their supports. V. rathbuniana evidently sat upon a 
level surface, while V. bicornuta perched upon a small, irregular 
prominence not admitting of free expansion of the base. 

Verruca rathbuniana is one of the largest and finest of the erect 
forms. It is named for Miss Mary J. Rathbun, of the United States 
National Museum. 

VERRUCA BICORNUTA, new species. 


Plate 7, figs. 1-lc; plates 8, figs. 3-3). 


Type.—Cat. No. 11027, U.S.N.M. 

Type-locality.— Albatross station 2575, east of Nantucket, latitude 
41° 07’ north; longitude 65° 26’ 30’’ west, in 1,710 fathoms, gray 
ooze; bottom temperature 37° F. 

The barnacle is cream-white, high, with steeply sloping movable 
plates; laterally compressed. Plates of the wall are not thick and 
have a narrow hemlike ledge around the base. The apices of rostrum 
and carina are produced beyond the outlines of the wall, forming short 
horns. 

The movable scutum is thick. There are two contiguous narrow, 
curved, beaded, articular ribs, the lower one reaching the basi- 
tergal angle and defining a lunate, sloping tergal area. The tergal 
edge protrudes weakly near the apex. When the scutum is isolated 
there is seen to be a deep, narrow, articular furrow below the apex, 
but this is not visible in complete individuals. The occludent area 
of the plate has regular, strong, flat, imbricating ribs. The interior 
face is deeply concave between the articular and outer raised borders 
(fig. 1c). 

The movable tergum is rather thin, divided by a strongly raised 
diagonal ridge, above which there are two articular ridges, the median 
one low, wide near the diagonal, the other one stronger, a concavity 
below it. The area below the diagonal has rib sculpture, like the 
corresponding area of the scutum. The internal face is slightly con- 
cave. The suture between scutum and tergum is nearly straight 
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internally, except near the occludent end, where the tergum has a 
small projection. 

The apices of the fixed scutum and tergum are shortly prolonged 
and curve toward one another. The paries of the fixed scutum is 
ridged parallel to lines of growth. The tergal area or radius is very 
narrow, the rostral area larger than the paries. The interior is 
smooth, without pit or myophore. 

The fixed tergum is the highest plate. It has a very narrow, raised 
paries, and rather large, subequal scutal and carinal radiiform 
triangles. 

The carina and rostrum are transversely ridged at the ends, but 
in front interlock by about four subequal teeth in each, these termi- 
nating as many strong, imbricate-sculptured radial ribs. 

Length between apices of rostrum and carina 9 mm.; height of 
fixed tergum 8.3 mm. 

Cirrus i has subequal rami of about 10 and 11 segments (pl. 8, fig. 
3a). Cirrus ii has the anterior ramus three-fourths the length of the 
posterior, blunt at the distal end; segments 7 and 13 (pl. 8, fig. 3). 
The rami of other cirri aré subequal, and bear three pairs of spines 
on the segments (pl. 8, fig. 3b, cirrus vi). Terminal appendage of 10 
segments, 2.6 mm. long, being a trifle longer than the protopod of 
cirrus vi, which is 2.4 mm. long (pl. 9, fig. 1). 

This fine Verruca is known by a single individual, which grew 
upon a small irregular object, not preserved. This doubtless affected 
the shape of the wails, which enlarge upward, more I think, than 
they would on a supporting object of more ample dimensions. 

The species is related to V. rathbuniana (p. 41), which came from 
a neighboring station, but its chief affinity is with V. gibbosa Hoek, 
from the Challenger station 317, northeast of the Falkland Islands, 
in 1,035 fathoms, bottom temperature 1°.7 C. I note the following 
differences between the two forms: (1) In V. bicornuta the rostrum 
and carina interlock by at least four subequal teeth in each plate, 
terminating as many ribs and fitting into the ends of as many fur- 
rows, while in V. gibbosa “both valves are furnished with one very 
distinct and two rather shallow furrows,” one upper tooth in each 
plate therefore predominating conspicuously over the others. The 
articular rib, next to the lower one, of the movable scutum is better 
developed in V. bicornuta, and separated from the lower rib by a 
narrow, rather deep and smooth furrow. The movable tergum is a 
little wider in V. bicornuta. V. mitra Hoek, from about 70° south 
latitude, is very closely related to V. gibbosa, and differs from V. 
bicornuta in much the same features. 

Another somewhat related but antipodal species is V. sulcata Hoek 
from near the Kermadec Islands. 
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VERRUCA DARWINI Pilsbry. 


1907. Verruca darwint Pruspry, U.S. Nat. Mus. Bull., No. 60, p. 111, pl. 10, 
figs. 4-8. 

Type.—Cat. No. 9015, U.S.N.M. 

Type-locality.—Albatross station 2042, east from New Jersey, 
north latitude 39° 33’, west longitude 68° 26’ 45’’ in 1,555 fathoms, 
bottom temperature 38.5 I’. Also at Albatross station 2573 south- 
east of Cape Cod, north latitude 40° 34’ 18’’, west longitude 66° 09’, 
in 1,742 fathoms, bottom temperature 37.3 F 

This species was described from two examples from the type- 
locality. Another specimen (Cat. No. 32923, U.S.N.M.) has now 
turned up from Albatross station 2573. It agrees substantially with 
the type in contour, but has a pair of ribs on the movable scutum 
like the individual drawn in plate 10, figure 8, of my former paper. 
This is probably the usual condition. This example from station 
2573 measures: Carinorostral length of base 6 mm.; between apices 
6.2 mm.; diameter of base 3 mm.; height of fixed tergum from apex 
to base 4 mm. 

Cirrus i has subequal rami of about 8 segments. Cirrus ii has the 
wide, obtuse, anterior branch two-thirds the length of posterior, 
both being densely bristly. Cirri iii and iv are nearly similar, com- 
posed of segments armed with two pairs of spines on the anterior 
side (or in a few segments three pairs). Cirrus v has only one pair 
of bristles on the anterior side of most of the segments. In cirrus vi 
there are mostly three pairs of bristles, as usual in the genus. The 
terminal appendage is longer than the protopod of cirrus vi, com- 
posed of 11 segments copiously bristly at their distal ends. The 
penis is 2.8 mm. long, nearly twice the length of protopod. It has 
a few short hairs near the end, as in all other Verruce. 

Verruca darwini is closely related to V. rathbuniana, from which 
it differs by the less regular sculpture, especially of the parietal areas 
of the plates of the wall; by the much lower contour, and finally the 
less erect movable plates, which in slope form a smaller angle with 
the plane of the base. 

There is a further difference in the basal margin of the wall, which 
is beveled to a simple sharp edge in V. darwini, while in V. rath- 
buniana and V. bicornuta there is a sort of inflexed border or hem 
within the edge. This may, however, be a difference due to age. 
The reduction in the number of spines on several cirri is notable, 
because very unusual in this genus. 

The cream-white tint and comparative sizes of the plates and the 
absence of any myophore or pit in the fixed scutum for the scutal 
adductor muscle are characters in common with V. rathbuniana, V. 
bicornuta, and various other deep-water species. 
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INDO-PACIFIC SPECIES. 
VERRUCA HALOTHECA Pilsbry. 
Plate 8, figs. 1, la. 


1907. Verruca halotheca Puspry, Bulletin of the Bureau of Fisheries, vol. 26, p. 
188, pl. 4, figs. 9, 10 (June 29). 

1913. ?Verruca capsula Hoek, Siboga-Expeditie, Cirripedia, p. 130, pl. 12, figs. 
1-3; pl. 18, figs. 1-4. 

Type.—Cat. No. 32423, U.S.N.M. 

Type-locality.— Albatross station 4060, off northeast coast of Hawaii, 
on a volcanic pebble, in 913 fathoms, bottom temperature 36°.5 F. 
Also taken off Kauai in 228-235 fathoms, a few detached valves. 

The barnacle is white, flattened above, with steep sides, almost 
perpendicular to the base of attachment, which has a rounded con- 
tour. Surface weakly corrugated with concentric growth ridges. 

Movable scutum small, flat, with an acute apex and three articular 
ridges, the upper one minute, lower one barely indicated, not raised, 
the middle one very wide. Movable tergum larger, quadrate, flat, 
with three strong imbricating articular ridges. 

Fixed scutum roughly quadrate, divided by an oblique sulcus into 
two nearly equal triangles. Fixed tergum of very irregular shape, 
divided into three triangular areas; its umbo adjacent to that of the 
movable tergum, but not quite marginal. 

The carina articulates with the rostrum by means of three large 
and several smaller teeth, forming a zigzag suture; each tooth ter- 
minates alow ridge. It articulates with the fixed tergum by a single 
tooth projecting into the tergum near the base. 

The rostrum is irregularly cone-shaped, minus a segment, in shape 
somewhat like the anterior valve of some chitons. It has several 
radiating ridges on the carinal side. 

The basal margins of the wall are inflexed, forming a ledge 1.5 mm. 
wide. The fixed scutum has a flat, tongue-shaped adductor ridge, 
depending vertically. The other valves are plain inside. The carina 
and rostrum articulate by an undulating suture. The lower surface 
of the movable scutum has two rounded projections into the mov- 
able tergum. There is a thin, yellowish, basal membrane. 

Greatest rostrocarinal length at base 14 mm., at umbones 12 mm., 
breadth 12.5 mm. Height from base to apex of rostrum, fixed scu- 
tum or carina 7.5 mm. 

Length of the straight rostrocarinal hinge of the opercular valves 
10mm. Length of scutum from this line to umbo 5.5mm. Length 
of tergum 6 mm. 

The first cirrus has equal rami 3 mm. long, of 14 and 12 segments. 
Cirrus ii has the anterior ramus, of 9 segments, somewhat over half 
as long as the posterior, of 22 segments. Cirrus iii with rami of 29 
and 34 segments. Cirrus vi has rami of about 40 segments, with 
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three pairs of spines on each. The caudal appendages are 2 mm. 
long, much shorter than the protopod of cirrus vi, composed of 10 
segments, and copiously hairy. The cirri and caudal appendages 
are much like those of V. euglypta, but the latter are shorter in com- 
parison to the size of the barnacle. 

A single entire specimen of this large Verruca was obtained, but 
several valves were taken at a station at the other end of the archi- 
pelago. It is chiefly notable for the flat top, absence of salient 
umbones, and the generally inornate appearance, somewhat like 
V. coraliophila, which belongs to the same group. It is one of the 
largest Verrucas yet described, and the only one known from the 
northern Pacific. It is a truly deep-sea species, which may prove 
to have a wide distribution. V. capsula Hoek, 1913, from the Malay 
Archipelago in 513-1,300 meters seems, from the figures and descrip- 
tion, to differ very little from V. halotheca. I doubt whether it is 
specifically distinct. Both of these species are closely related to 
V. magna Gruvel, from the Gulf of Gascoyne. 


VERRUCA INTEXTA Pilsbry. 
1912. Verruca interta Prtssry, Proc. U. 8. Nat. Mus., vol. 42, p. 292. 


Type.—Cat. No. 43468, U.S.N.M. 

Type locality—Albatross station 5259, off northwestern Panay, 
312 fathoms. 

This species belongs to the group of V. neza. 


VERRUCA ALBATROSSIANA Pilsbry. 
1912. Verruca albatrossiana Piusspry, Proc. U. 8. Nat. Mus., vol. 42, p. 292. 


Type.—Cat. No. 43472, U.S.N.M. 

Type locality.— Albatross station 5447, east of Luzon, 310 fathoms. 

This species and the preceding will be illustrated in a report on 
the Cirripedia of the Albatross Philippine cruise. 


Suborder BALANOMORPHA. 
1905. Operculata, tribe Symetrica GruveL, Monographie des Cirrhipédes, p. 189. 
KEY TO FAMILIES AND SUBFAMILIES.! 


a‘, Rostrum having radii; labrum with an angular notch or cleft in the middle. 

Family BALANIDA, p. 48. 
b'. Opercular valves together as large as the orifice, the scutum and tergum articu- 
PAL GaP LOBETNEE C2 sia a hn oe noe wae toe ae Subfamily BaLanin», p. 49. 
6?. Opercular valves together not nearly as large as the orifice; basis membranous. 
c', Compartments six, but the rostrum is divided into three by fine sutures, visible 
within; wall porose, or if filled up, having radial lamellz at the base; the 
sheath forms the wall of the body chamber, reaching to the base, where it is 

deeply, irregularly notched; articular ridge of the scutum chitinous. 
Subfamily CuELonipun», p. 262. 
ce. Compartments six, the rostrum undivided; scutum and tergum not articulated 


together, sometimes absent............... Subfamily Coronutin~, p. 268. 
ae ee eee 
! For convenience in identification, the arrangement of the key is artificial. 
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a. Rostvum having als, or when united with the rostral latera, the composite com- 
partment has overlapping lateral borders; opercular valves as large as the orifice; 
labrum with concave edge, not angularly notched in the middle. 

Family CHTHAMALIDA, p. 290. 


Family BALANID/®S Gray. 


1825. Balanide Leacn, Zoological Journal, vol. 2, p. 209.—Gray, Annals of 
Philosophy, ntw ser., vol. 10, p. 104.1 
1854. Balanine Darwin, Monograph, p. 175. 

Sessile barnacles in which the rostrum is concrescent with the 
rostro-lateral compartments,- the composite plate having radii, or 
overlapping the lateral compartments; sometimes all the compart- 
ments are concrescent into one piece. The labrum has a narrow 
median notch or cleft and is never swollen or “bullate.”” The cirri 
of the third pair are more like the second than the fourth in propor- 
tions and arrangement of spines. ‘There are no caudal appendages. 

The family Balanidse comprises the most evolved sessile barnacles, 
understanding by this, those which have departed farthest from the 
ancestral pedunculate forms. Their progress has been chiefly in 
reducing the number of compartments of the wall, increasing the 
complexity of these compartments, and in transforming the cirri of 
the third pair to agree in form with the second instead of the fourth 
pair. Such forms as Pyrgoma present the extreme of reduction in 
number of wall-plates, but they are primitive in the structure of the 
plates. It is rather difficult to decide whether the Coronuline, 
Tetraclita, or the porous Balani are the most evolved, but the Balani 
have more highly modified cirri. The Verrucide have the wail 
highly specialized, but the rest of the organization is not far removed 
from the pedunculate Thoracica. 

The common ancestors of Balanidz and Chthamalids were appar- 
ently forms haying eight wall-plates, smce this number is present in 
some genera of both families. 

M. Gruvel’s family Tetrameride was proposed for genera of 
Balanide and Chthamalide having the compartments reduced to 
four. The genera Tetrachta, Elminius, Creusia, Pyrgoma, and Pyr- 
gopsis might be segregated as a subfamily Tetraclitine, yet as the 
group is much more closely related to Balanus than are the other 
subfamilies, and as the compartments of the carino-lateral pair are 
much reduced or even elimimated in some Balani, I have thought 
the division unnecessary. 

1 Leach and Gray were the first to use the term Balanide, but both included various incongruous genera 


and excluded others belonging here. Gray’s Pyrgomatidee and Coronulid are now placed in Balanidee. 
2In Chelonibia the union is not quite complete, and the sutures are often visible. 
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Subfamily BALANIN4® Darwin. 


1854. Balaninx, First Section, Darwin, Monograph, p. 175 (exclusive of Chelon- 
obia). 


Opercular valves together as large as the orifice; scuta articulated 
with the terga. Sheath distinctly differentiated from and shorter 
than the inner wall of the body-chamber, its lower edge not cut 


into teeth. 
KEY TO GENERA OF BALANINA AND CHELONIBIIN &.! 


a!, Compartments six. 

b'. Opercular valves much narrower than the orifice, the scutum united to the 
tergum by a chitinous articular ridge; walls porous, or septate at the base; 
sheath forming the whole inner wall, deeply notched or reduced to slender 
pillars at the base; basis membranous.............-.-..-- Chelonibia, p. 262. 

b?. Opercular valves together as wide as the orifice; sheath differentiated from and 
shorter than the inner wall. 

cl. Radii wanting or very weakly, indistinctly developed; compartments not 


porose. 
d', Als conspicuous externally. 
Bt mts CAICATOOUS » 6 o00-2eia2 «geet ees See. obs een Pachylasma, p. 327. 
e?. Basis membranous, at least in part.........-..-...--.- Hexelasma, p. 329. 
d*, Sutures narrow, the ale not conspicuous externally.......-. Balanus, p. 49. 


ce’. Radii developed; or if wanting, the compartments are porose..Balanus, p. 49. 
(Basis calcareous, cup-shaped, or flat; compartments thin, not porose, 
weakly connected; living imbedded in sponges. .........Acasta, p. 241.) 

a, Compartments four, or by calcification of the sutures, united into one piece. 
b!. Wall conspicuously porose, the sutures visible, at least inside. Tetraclita, p. 248. 

6?. Wall-compartments not porose. 

c!. Basis membranous; four compartments; sessile, on rocks, etc., littoral. 
Elminius, p. 260. 
ce. Basis membranous, produced in form of a short peduncle; wall compartments 


concrescent into one, asin Pyrgoma...........-..-..-0.200206-- Pyrgopsis.? 

c®. Basis calcareous, cup-shaped, or cylindric; growing on corals and millepores, 
d. Four compartments, with radii.....-...-..--.-.........- Creusia, p. 261. 
d'. Compartments concrescent into one... .......---------- Pyrgoma, p. 261. 


Genus BALANUS E. da Costa. 


1758. Lepas Linnaxus, Systema Nature, ed. 10, p. 667, in part, and of most 
early authors. 
1763. Balanus Gronovtius, Zoophylacii Gronoviani, p. 257.3 





1 For obvious considerations of convenience, this key takes account of the hard parts only. It is therefore 
somewhat artificial, since provision had to be made for Pachylasma and Herelasma, genera of Chthamalidze 
which resemble Balanidze superficially, but differ fundamentally by the shape of the labrum, etc. 

2 Pyrgopsis Gruvel, 1907. Mem. Asiatic Soc. of Bengal, vol. 2, No. 1, p. 8, for P. annandalei Gruvel, 
Andaman Islands, on reef. The single species of this genus is not contained in the National-Museum. 

8 Gronovius was the first post-Linnzean author to divide the Linnzan genus Lepas. He established 
the genus Balanus for several species of Balanus and Chelonibia. I nominate his species No. 1077 as the 
type. This is identical with Balanus balanus Linnzus. ; 

Gronovius was not a binomial author, except in some pages of tabularum erplicatio at the end of his 
work, but his nomenclature was ‘‘binary.’ His genera were properly proposed, but his species, with 
the exception already noted, are not named, but are indicated by phrases. According to the ruling of 
the International Committee on Nomenclature—which I think was in a high degree injudicious—the 
genera of Gronovius are to be accepted. 
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1778. Balanus EMANUEL DA Costa, Historia Naturalis Testaceorum Britanniz, 
p. 248; type by tautonymy, Balanus porcatus da Costa new name for Lepas 
balanus Linnzeus. 

1852. Monolopus Klein, Mércu, Catal. Yoldi, p. 67 (MZ. balanus Linnzeus here 
selected as type). 

1854. Balanus auct., Darwin, Monograph, p. 177. 

1913. Ortho-Balanus Horx, Siboga-Expeditie, Monographie 31), p. 158 (Balanus 
amphitrite here selected as type). 

Compartments six, usually having radii, except the carina; sheath 
differentiated from rest of the inner wall. Scutum and tergum inter- 
locked. 

Type.—Balanus balanus (Linneeus). 

The genus Balanus in its Darwinian limits comprises species in 
very diverse stages of evolution. Highly evolved stocks, such as 
Megabalanus and the amphitrite group of Balanus, coexist with rela- 
tively primitive stocks, like Solidobalanus and Austrobalanus. It 
may be that the groups now ranked as subgenera will in future be con- 
sidered generic; but I do not think this step can properly be made at 
present, if at all. A careful study of the Austral Balan, of Conopea, 
and of certain forms partaking of the characters of more than one 
subgenus must be carried out before the desirability of dismember- 
ing Balanus can be considered intelligently. Recognition of the fact 
that pores in the wall may sometimes be closed by secondary filling 
does away with some apparent anomalies, but the difficulties men- 
tioned by Darwin' have by no means been overcome, especially in the 
case of Conopea. 

For convenience, and from force of habit, modern authors have 
retained Acasta as a genus separate from Balanus; but it is now clear 
that Darwin’s misgivings on this point were well founded. The dis- 
tinctions in the cirri, formerly thought to exist, have been broken 
down; and it is now known that Acasta has no higher rank than some 
of the groups still considered to be subgenera of Balanus. 

It is a remarkable testimony to Darwin’s insight and restraint that 
every one of the species of Balanus admitted by him is still accepted 
as valid. Vast collections from coasts but scantily represented in 
his collection, or not at all, have confirmed his specific distinctions. 

The older conchologists, up to and including Lamarck, defined and 
figured a large number of species of Balanus by external characters 
only. Most of these can never be recognized; but the Lamarck col- 
lection at Geneva should be gone over and his species elucidated. 
As many are without opercular valves, this could only be done by 
one thoroughly acquainted with the species. 


1 Monograph, pp. 190, 191. 
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KEY TO SUBGENERA OF BALANUS. 


a‘, Parietes permeated by pores. 
b!. Radii well developed, permeated by pores parallel to the basis. 
Megabalanus, p. 51. 
6?. Radii not porous, rarely wanting. 
c!, Basis calcareous, boat-shaped, elongated in the carino-rostral axis. 
Conopea, p. 234. 
c?, Basis calcareous; parietes vertically ribbed within, at least near the base. 
Balanus, p. 77. 
c?, Basis membranous; parietes smooth or with reticulated ridges within; rostrum 
Notespecially lenpthenedy. 22: 5222.2 cn-2---- Sees se ees Semibalanus, p. 182. 
a‘, Parietes not permeated by pores, solid. 
b!. Basis membranous; rostrum much longer than the other compartments. 
Membranobalanus, p. 229. 
b?. Basis calcareous, boat-shaped or oblong, only a small part of it attached. 
Conopea, p. 234. 
63. Basis calcareous, normally flat and attached throughout. Form normal. 
cl, Radii wanting; tergum with a long spur, but no external furrow. No spinules 
@nrine peoments of the eiritl 282 oe Metabalanus, p. 200. 
c?, Radii more or less distinctly developed. 
d', Tergum with the spur short, 4 to 4. as wide as the base, its end truncate par- 
allel with the base; fourth cirri having some segments armed anteriorly 
with recurved teeth. Small, solid barnacles, smooth or sharply ribbed. 


: ates Armatobalanus, p. 226. 
d*, Spur of the tergum narrower; cirrus iv without recurved teeth. 


e', Scutum with crests for the lateral depressor muscles, and a long, strong, 
adductor ridge; internal basal edge of parietes roughened with irregu- 
lar points and ridges (or in B. vestitus, strongly ribbed). Often large, 
and tsnallyweoercd Woes... 1... .qeee--. 5-88 Austrobalanus, p. 218. 

e*, Scutum without crests for the depressor muscles: basal edge of parietes 
merely ribbed inside. 

J. Spur rounded distally, curving into basal margin; tergum externally flat 
or with a shallow furrow without infolded sides, not bounded by im- 
pressed lines; scutum not much thickened within; a row of spines on 
lower side of mandible, which has acute lower teeth. Small or minute, 
solid barnacles, smooth or with low, broad ribs. .Solidobalanus, p. 220. 

J’. Scutum ridged between adductor scar and the high articular ridge; 
tergum with strong articular ridge, and no external furrow; lower 
teeth of mandible short, obtuse, its lower edge hairy. Rather small, 
Wiitishbaurnaclessyzbspuiecel ot Lo Le Hesperibalanus, p. 192. 

J/®. Scutum not conspicuously ridged within; tergum with an external 
furrow, or a spur-fasciole bounded by lines; lower teeth of mandible 
acute, the lower edge hairy. Barnacles of moderate or large size, 
CAFU SEOAOY WAE U a Paten ce otareaet crayetg 23S yetesl Chirona, p. 203. 


Subgenus MEGABALANUS Hoek. 


1854. Balanus, Section A, Darwin, Monograph, p. 194. 
1913. Mega-Balanus Horx, Siboga-Expeditie, Monographie 316, p. 158. 


Balani having the parietes, basis and radii permeated by pores. 
Type.—Balanus tintinnabulum (Linnaeus). 
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Distribution.—W orld-wide, in tropical and warm temperate seas; 
into cold seas in the Southern Hemisphere. Low tide to about 30 
fathoms. | 

In B. tintinnabulum (various varieties) and B. algicola the cirri are 
rather characteristic. The rami of the third pair are exceptionally 
short, like those of the second pair, the pedicel being rather long and 
the first segment extremely broad. The general proportions of the 
cirri may be seen in fig. 8. In other Balani the rami of the third 
cirri are decidedly longer than those of the second. Whether this pe- 
culiarity characterizes the other species of Megabalanus I do not know. 

This is a group of littoral barnacles mainly of moderate or large 
size. With the exception of B. tintinnabulum, all of them are 
restricted to single faunal provinces, and are not especially variable. 
B. tintinnabulum, in the Darwinian sense, has a range almost covering 
that of the subgenus, but is represented by different races in the 
several faunal districts. Several of the forms are commonly carried 
on ships to ports all over the world. In north temperate latitudes 





Fig. 8.—BALANUS TINTINNABULUM AZORICUS. CMRI OF THE RIGHT SIDE, DRAWN FROM PHOTOGRAPH, 


the imported forms do not survive long, or at any rate they do not 
become part of the local faunas. Whether any species of barnacle 
has been colonized by ships, outside of its natural area, is unknown, 
No data showing such colonization have been put on record, and 
the collections before me afford nothing definite. 

Observations bearing on this point might easily be made in tropical 
and subtropical ports. I have found fragments of Bb. tintinnabulum 
along the water front of Honolulu, where it must be brought very 
frequently, but no trace of it on the reefs east of the city, or on the 
Anomia beds and rocks of Pearl Harbor, te the west, where other 
barnacles are abundant. 

Many of the forms which are subordinated to B. tintinnabulum as 
varieties or subspecies have a very distinct appearance. I can not 
but believe that most of the races herein called subspecies (excepting 
zebra and galapaganus) will eventually be considered species. Darwin 
has related his perplexity and repeated reversals of opinion in dealing 
with them. This was partly due to the wide range of individual 
variation, including the changes induced in the individual by the 
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incidence of the immediate environment, and partly because many 


characteristics are common. to several of the local forms, each having 
a different combination of characters, which, singly, are also common. 
to some others. Working with specimens in large part of uncertain 
habitat, partly taken from ships, which had successively picked up 
the forms of different ports, an appearance is given of intergradation 
of characters greater than the actual condition. 

The problem can be solved only when well-localized material can _ 
be studied, and all parts of the organism compared. My material is 
fairly competent only for America, and I have therefore not been 
able to undertake a thorough revision. 


KEY TO SPECIES OF MEGABALANUS.! 


a’. Apex of the tergum acute but not produced in a beak. 
b!. Scuta strongly sculptured externally. 
cl. Basal margin of the tergum forming nearly a straight line on both sides of the 
spur; no distinct crests for the depressor muscle. 
d'!, Shell extremely massive, often elongated in the carino-rostral diameter. 
B. ajax, p. 74. 
d?, Shell usually strong but not massive, approaching circular in outline. 
e!. Shell of moderate or large size; basal breadth ofscutum less than its height. 
B. tintinnabulum, p. 54. 
e?. Shell very small; basal breadth of scutum at least equal to the height; 
eA CUCL LIU Cr. oct aie ac Sidetors naenes erst tenes B. algicola, p. 72. 
c!, Basal margin between spur and basiscutal angle concave, forming an arc. 
d'. Spur placed half its own width from the basiscutal angle; inner lamina of 
parietes normal, 
e'. Pale rose; basal border of scutum somewhat concave. ..B. decorus, p. 77. 


é?. Whitish; basal border of the scutum convex........-....-.. B. campbellt. 

d?. Shell purplish dark brown; inner lamina of the parietes cellular; spur placed 
about 14 times its own width from the basiscutal angle...... B. vinaceus. 

b?. Scuta marked externally with delicate growth-striz only, and without an adduc- 
tor ridge. Shell pale rose, with deeply toothed orifice........ B. tulipiformis. 


a?. Apex of the tergum produced in a long beak. 

b!. Adductor ridge of the scutum united with the articular ridge, inclosing a cavity 

which extends nearly to the apex of the valve. 
c!. Beak of the tergum purplish; spur placed at less than its own width from the 
Daiscatiancle Vile (2 ith eta Sele Oe Fe) Skee B. psittacus, p. 75. 
c?. Beak of the tergum white; spur removed from the basiscutal angle by at least 
MERCED ECM by: ahh ahs dtc Agcy s oe ewe eee Aa se B. macillaris, p. 77. 
b?. Adductor ridge not united with the articular ridge to form a cavity. Shell 
REPET VEDUE DUIS DLACKS socics. 2628 rien pode y qeian's sete mion octets B. nigrescens. 


The following species of Megabalanus are not represented in the 
United States National Museum.? 
B. tulipiformis Darwin. Mediterranean, Madeira. 
B. nigrescens Lamarck. Australia. 
1 Taken with slight alteration from Gruvel’s Monographie des Cirrhipedés. 
2 Specimens of tulipiformis and nigrescens are contained in the collection of the Academy of Natural 


Sciences, leaving two species which I have been unable to study, both of them, I believe, known from the 
original lots only. The specimens of B. decorus in the United States National Museum have no opercular 


valves. . 
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B. campbelli Filhol.t| Campbell Island. 
B. vinaceus Darwin. ‘‘ West Coast of South America.” 


BALANUS TINTINNABULUM (Linnzus). 


1758. Lepas tintinnabulum Linnaxus, Systema Nature, ed. 10, p. 668. 

1854. Balanus tintinnabulum Linnzeus, DArwin, Monograph, etc., p. 194, with 
varieties communis, vesiculosus, validus, zebra, crispatus, p. 195, and varieties 
spinosus, coccopoma, concinnus, intermedius, occator, d’orbignyi, p. 196. 

1883. Balanus tintinnabulum Linnzus, Worx, Zool. Challenger Exped., vol. 25, 
Report on the Cirripedia, p. 147, 

1897. Balanus tintinnabulum Linneeus, WELTNER, Verzeichnis der bisher beschrie- 
benen recenten Cirripedienarten, in Archiv ftir Naturgeschichte, p. 260. 

1903. Balanus tintinnabulum Linneeus, GruvEL, Nouvelles Archives du Muséum 
d’ Histoire Naturelle, ser. 4, vol. 5, p. 125. 

1913. Balanus tintinnabulum Linneeus, Horx, The Cirripedia of the Siboga 
Expeditie, Monographie 31), p. 164, with variety validus, pp. 164, 166, pl. 
16, figs. 16-19; var. costatus, p. 165, pl. 14, figs. 5, 6; var. plicatus, p. 165, 
pl. 14, fig. 7. 

Distinguisied from other species of the same subgenus by the 
broad, triangular terga, with long spur remote from the basiscutal 
angle, and without crests for the depressor muscle; the wide radii 
with the summits usually subhorizontal; the fine, straight, regular 
sutural septa, which are denticulate on both sides (pl. 10, fig. 2). 
This last character will distinguish large specimens without opercular 
valves from such similar species as B. psittacus, but of course it can 
be seen only by breaking the compartments apart. 

Balanus tintinnabulum may be said to be, in a way, the best known 
of sessile barnacles, since for three or four hundred years it has con- 
stantly been brought into almost every port of deep-sea traffic in 
the world, is common in museums, and in the last century or two 
it has frequently been figured and described. Put the very circum- 
stances that it is freely carried about, and that most of the specimens 
accessible to zoologists have been from ships’ bottoms, have effec- 
tually befogged the zoogeographic study of the races, several of 
which are known from ships’ bottoms only. Published records of 
distribution are not to be trusted implicitly, since in many cases they 
were probably based upon specimens from ships, even when not so 
stated. Moreover, there seems reason to believe that there are 
many more local subspecies than were known to Darwin, and this 
may have led to wrong identifications and therefore false locality 
records of the Darwinian subspecies. 

We do not know to what extent the subspecies may hybridize when 
gathered together by vessels successively entering waters inhabited 
by different forms. So far as I know, no evidence of hybridism has 
been found. 


1 The systematic position of B.campbelli is uncertain, as the characters of walls and basis are unknown. 
M. Gruvel, who has figured the opercular valves, considers it related to B. decorus. 
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From the consistent distribution of American forms, of which large 
series of carefully localized specimens are available, 1t may fairly 
be inferred that most tropical and subtropical coasts are inhabited 
by one or more subspecies of B. tintinnabulum, and that these sub- 
species are just as definitely local in distribution as most other inver- 
tebrates of the littoral faunas. So far as American forms are con- 
cerned, the collections of the United States National Museum and 
Academy of Natural Sciences show the distribution to be as follows; ! 

Antillean Province: B. t. antillensis. 

Magellanic and Peruvian Provinces: B. t. concinnus. 

B.t. galapaganus. 

Panamic Province: B. t. coccopoma (Panama to Mazatlan). 

B.t. peninsularis (Cape St. Lucas). 

Californian Province: B. t. californicus. 

The collections before me afford a little information upon the dis- 
tribution of Old World forms. Some new data are recorded for 
Japanese and Philippine races; but the distribution of Indo-Pacific, 
Australasian, and West African races of B. tintinnabulum remains in 
a chaotic condition. For the convenience of American naturalists, 
descriptions and figures are given of the forms commonly brought by 
ships to our ports, as well as of a few new subspecies 

BALANUS TINTINNABULUM TINTINNABULUM Linneus. 
Plate 10, figs. 1 to le. 
1758. Lepas tintinnabulum Linnxus, Syst. Nat., ed. 10, p. 668. 
1838. Balanus dilatatus Scuiiirer, Kurzgefasstes systematisches Verzeichniss 
meiner Conchyliensammlung, p. 38. 
1854. Balanus tintinnabulum, var, communis Darwin, Monograph, p. 195. 

The typical form of this species was called var. communis by Darwin. 
His plan was to give this name to the typical or usual form of all 
species having several varieties. The name is inadmissible in this 
connection, as there was a prior Balanus communis of Pulteney and 
Montagu, another of Defrance. 

The barnacle is ‘‘conic or tubulo-conic, smooth or moderately 
ribbed longitudinally; colors varying from purplish pink to blackish 
purple, often in obscure longitudinal stripes; orifice of the shell 
rounded-trigonal”” (Darwin). Size large, the diameter ordinarily 
50 to 65 mm.in conic forms. The radii are wide, usually in part 
transversely grooved. The walls are not very thick, stained inside 
with livid purple or in part white, the sheath dirty white, with 
fleshy or purplish gray in the parietes. The interior is slightly ribbed 
near the base. The basis is white and smooth inside. 

The scutum (pl. 10, figs. 1c, 1d) is buff, with dull, dark-purple 
clouds; basiscutal angle rounded and ascending. Surface is strongly 





1 Data are lacking on the forms of the whole east coast of South America; also the continental coasts 
of the Gulf of Mexico and Caribbean Sea. 
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ridged, the ridges near the base slightly crenulated by longitudinal] — 
strie, which are very fine or subobsolete in the intervals. The — 
articular ridge is high, flattened and reflexed, not much more than — 
half the length of the tergal margin, its lower end usually overhanging. — 
Adductor ridge confluent with the articular above, continued down- 
wards in a broad, rounded callous ridge or merely a general thicken- — 
ing of the median part of the valve, bounding the depressor muscle | 
scar. Muscle impressions deep; occludent edge folded over near | 
the base. 

The tergum (pl. 10, figs. 1a, 16) is purplish toward the apex, — 
triangular, broad, delicately ridged, with the groove to the spur — 
closed. The spur is long, and separated by about twice its width from 
the basiscutal angle. The articular ridge and the reflection of the — 
scutal edge are both high and acute. The external ridges denticulate — 
the scutal border. . 


LL 
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Fig. 9.—BALANUS TINTINNABULUM. @, MIDDLE SEGMENT OF CIRRUS VI. 0, MANDIBLE. C, MAXILLA. 
d, LABRUM. 

Compartments.—The radii are wide, with levelsummits. The outer — 
lamina of the wall bears numerous short lamella on its inner edge — 
(pl. 10, fig. le) between the septa. The parietal tubes are entirely — 
open, except quite near the summits, where they have numerous — 
transverse septa. The interlocking septa of the radii and sutural 7 
edges are straight, regular, and denticulate on both sides. 

The labrum has a straight, shortly hairy edge and narrow notch. 
In the specimen examined there are two small teeth on one side, one 
on the other (fig. 9d). 

The mandible has four strong teeth, the fifth tooth small, united | 
with the blunt lower point (fig. 96). 

The maxilla has a straight edge and 14 large spines; those below — 
the upper large pair are in two series (fig. 9c). 

The cirri i to iii are shorter than in other groups of the genus. — 
Curus i has rami about 5 mm. long, of 17 and 15 segments, those of 4 
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the posterior ramus protuberant. Besides the usual long spines, the 
distal borders of the segments bear minute multifid scales. 
Cirrus ii has 15 and 12 protuberant segments, posterior ramus 


shorter by 5 segments. 


Cirrus iii is about one-third longer than ii, with rami of 14 and 13 
somewhat protuberant segments, the posterior ramus shorter by 4 
segments. They have series of short, erect spmules along the distal 
borders of the segments. ; 

Curi iv to vi are neatly similar, composed of a gieat number of 
short segments, which bear three pairs of long and a fourth of short 
spines. There are tufts of small spines on the anterior edge, between 
the spines of the pairs. A regular row of erect spinules borders each 
segment distally, wanting on some of the ill-defined basal segments. 
The anterior distal angles of the pedicel are also spinulose. The 
median segments of cirrus vi are about twice as wide as long (fig. 
9a). Cirrus vi is about 23 mm. long. 

Balanus tintinnabulum tintinnabulum (Linneus) is known in North 
American waters only as a frequent immigrant on ships. I do not 
know that it has anywhere established itself in our fauna, but we 
have no knowledge of the barnacles of the Gulf ports, where such 
introduction would be expected to occur, if anywhere. The natural 
habitat of the race remains to be defined, and the inquiry is difficult, 
because specimens from ports all over the world find their way into 
museums, without data showing whether they are part of the local 
fauna or from ship’s bottoms; moreover, it is likely that some forms 
recorded as var. communis will prove to be separable races. It has 
not been found in any Antillean or North American Tertiary or 
Pleistocene deposits. 

Figures 1—1le and the above description were drawn from speci- 
mens taken from a ship which arrived at Philadelphia from Hongkong 
and Java. They were associated with B. t. zebra and B. t. occator, 
but no intermediate or transitional forms were seen. The cylindric 
form with larger orifice is prevalent in other lots, particularly those 
standing crowded. 

The United States National Museum contains numerous specimens 
referred to B. t. tintinnabulum, chiefly collected from ships in English 
and American ports; others from tropical localities and New Zealand 
are without opercular valves, and therefore of uncertain subspecific 
identity. 

BALANUS TINTINNABULUM ZEBRA Darwin. 
Plate 10, figs. 2 to 3. 
1854. Balanus tintinnabulum, var. zebra Darwin, Monograph, etc., p. 195, pl. 1, 
fig. g. 

Form conical or somewhat tubular; livid purple or dark livid purple, 

with snow-white ribs; radii wide, colored; sheath madder brown. Sum- 
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mits of the ale oblique. Opercular valves as in B. t. tintinnabulum, 


the adductor ridge of the scutum often very low, a mere convexity of — 


the median part of the valve, but more emphatic in young individuals. 


Typical examples from ship bottoms are symmetrically conic and — 


very conspicuously striped. Diameter 50 mm.; height 30 mm., more 


or less (pl. 10, figs. 2a, 2b, from a ship arriving in Philadelphia from — 


Hongkong and Java). 

A series collected at Zamboanga, Mindanao, by Dr. E. A. Mearns, 
show the features assumed in their natural habitat, on a rough sup- 
port. These clustered specimens are more cylindrical than those 


from ships, with larger aperture and less regular ribs, and in some 


the base is deep, as usual with crowded barnacles. The color stripes 
are usually less regular and often the color spreads over the whole 
parietes toward their bases. The sheath has the remarkable rich 
madder-brown color characteristic of the subspecies (pl. 10, figs. 3). 

Weltner (Verzeichnis, p. 260) reports this variety from Walfisch 
Bay, southwest Africa, Various lots in the United States National 
Museum are without locality or are from ships, like No. 41169, from 
Dublin Bay (W. H. Dall), and other specimens on a ship from 
Hongkong and Java. 


This form is very closely related to the typical form of tintinnab- — 


ulum. 
BALANUS TINTINNABULUM SPINOSUS (Gmelin). 


1791. Lepas spinosa Guerin, Systema Naturae, ed. 13, p. 3213. 

1798. Lepas echinata BottEN, Museum Boltenianum, p. 197. 

1854. Balanus tintinnabulum, var. spinosus Gmelin, Darwin, Monograph, p. 196, 
pl. 1, fig. 7. 


Convexly conical; rather thin, the parietes somewhat ribbed, the — 


ribs terminating in very long, slender, wp-curved tubular spines. White 


or violet-tinted toward the summit, the spines usually colored. Ac- — 
cording to Darwin the scuta ‘‘externally were smooth; the adductor — 
ridge was rather more distinct from the — 


articular ridge than in any other variety, 


men figured, from an unknown locality. 
In size, this form is one of the smallest, 
diameter 15 to about 20 mm. (fig. 10). 
From its frequent occurrence on. ships’ 
Fig. 10.—BALANUS TINTINNABULUM =Hottoms associated with B. ¢. tintenna- 
SPINOSUS X 2. ‘ 
bulum, it may be presumed to be from 





China or India, but it is certainly west African also, possibly colonized — 
by vessels from India by the Cape route. Weltner gives the localities — 


Siam, East Indies, and St. Helena for specimens in the Berlin Museum, 


and Hoek reports small specimens, up to 7 mm. diameter, taken 


and the terga more plainly beaked.”” The | 
opercular valves are wanting in the speci- | 
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from the screw of the Challenger when at St. Vincent, Cape Verdes, 
on the return voyage. Specimens in the United States National 
Museum and those in the Academy of Natural Sciences have no 
locality data. 

BALANUS TINTINNABULUM OCCATOR Darwin. 


Plate 11, figs. 1 to le. 


1854, Balanus tintinnabulum, var. occator DARWIN, Monograph, etc., p. 196, pl. 
ie fig. ke pl. 2, fig..1b. 

1900. Balanus tintinnabulum (Linnaeus), var. occator Darwin, BorRADAILE, Proc. 
Zool, Soc. London, p. 799 (Fiji). 

Type.—tin the British Museum; locality unknown. 

Distribution.—Indo-Pacifie Province: Zamboanga, Mindanao, I. A. 
Mearns. 

Radii with their summits slightly oblique; parietes smooth, or 
ribbed, or spinose; very pale bluish-purple, with narrow darker lon- 
gitudinal lines; sheath, with the internal surface of the rostrum and 
lateral compartments, dull blue, whilst the corresponding parts of the 
carina and carinolateral compartments are white. Scuta with small, 
sharp, hood-formed points, arranged in straight radiating lines. Terg: 
with the spur placed at either its own width, or less than its own width, 


from the basiscutal angle. Darwin. 
Italics of the foregoing description are mine. The color varies 


from pale purple to cream color, with white radii, the summit more 
or less tinged with purple. 

The deflected tergal area of the scutum is rather narrow and is 
bent very abruptly, the angle between that area and the face of the 
valve being but little greater than a right angle. The whole valve 
is narrower than in B. ¢. tintinnabulum. The inner face of the scutum 
is sumilar to that of B. ¢. tintinnabulum, the adductor ridge being very 
weakly developed, obsolete in the lower half of the valve. 

The longitudinal furrow of the tergum is more or less open, and 
the spur varies in proximity to the basiscutal angle, though always 
nearer than in Bb, t. tintinnabulum. 

The habitat Fiji has been given for this race, but most specimens 
in collections were from ships. A single specimen was in a lot of B.t. 
zebra collected by Dr. EK. A. Mearns at Zamboanga. It has the 
violaceous coloring on a whitish ground and the narrow ribs of the occa- 
tor from ships, but no spines are developed. The orifice is broad and 
triangular. Valves typical, the spur of the tergum inserted at half 
its own width from the basiscutal angle. 

Figures 1, 1a, 1c to le of Plate 11 represent specimens from the bot- 
tom of a ship reaching Philadelphia, 120 days from Sudders Bay, 
Java. Other examples (pl. 11, fig. 1b) are from a ship arriving in 
Philadelphia from Hongkong and Java, via India, and associated 
with B. t. tintinnabulum and B. t. zebra. 
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It seems rather likely that B. ¢. occator was the original Lepas 
crispata of Schréter, but as he gave no description or figure of the 
tergum, I do not see that his form can be identified with certainty. 


BALANUS TINTINNABULUM VOLCANO, new subspecies.. 
Plate 11, figs. 2 to 2e. 


? Balanus tintinnabulum, var. crispatus Schréter, Darwin, Monograph, pp. 195, 
201, pl. 1, fig. h. Not Lepas crispata Schroter. 

Type.—Cat. No. 43488, U.S.N.M. Japan, collected by 4H. 
Loomis. 

A Jarge barnacle with the conic shape of typical B. tintinnabulum, 
nearly smooth except for minute, irregularly scattered and downwardly 
projecting acute points or very short spines on the parietes, most 
numerous on the rostral and lateral compartments. Purplish lilac, 
in places deep slate-violet, where worn becoming pale smoke-gray. 
Radii wide, transversely striate, with level summits. Sheath whitish 
or pale flesh tinted. Carinorostral diameter 58 mm.; height 47 mm. 

Scutum flatter than in B. t.. tintinnabulum, with the basi-tergal 
corner but little cut off, the deflected tergal segment very small; exterior 
finely but strongly ribbed longitudinally, the ribs prominent on the 
growth-ridges, which are deeply scalloped by them. The adductor 
ridge is high and rather massive. 

The tergum is similar to that of typical tintinnabulum, white with. 
a buff cuticle when unworn, having narrow growth ridges and rather 
faint traces of fine longitudinal striz. Spur about twice its own 
width from the basiscutal angle. 

This subspecies is well characterized by the flat scutum, its tergal 
segment much less deflected than in B. t. occator, its surface radially 
costulate over the growth-ridges. The parietes are rather sparsely 
armed with minute spines; size large, colors dull. B. t. occator is 
paler, white or violaceous, the size smaller, and the tergum quite 
different. It is often profusely spose, the spines larger than in 
B. t. volcano. Probably the latter will be found sometimes without 
spines. 

In two rather large and strong specimens in the collection of the 
Academy of Natural Sciences, which I refer to B. ¢. volcano, the 
parietes are somewhat rugose, and all the compartments have minute 
spines. The adductor ridge of the scutum is moderately developed 
in one, low and rounded as in typical tintinnabulum m the other. 
They grew on wood, probably ships. 

B. t. volcano is probably equivalent to part of Darwin’s B. tin- 
tinnabulum var. crispatus Schréter. “I do not believe that it can be 
the Lepas crispata of Schréter. This species, as defined by Schréter,! . 





1 Lepas crispata Schréter, Finleitung in die Conchylienkenntniss nach Linne, vol. 3, 1786, p. 534, pl. 9, 
fig. 21. 
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is a medium-sized barnacle; diameter 14, height 1 inch; radii shaded 
bluish and white; parietes vertically striate, lighter than the radii, 
of a reddish color, thickly beset with spines for halfway up from the 
base. Smaller opercular plates are white, the larger (scuta) are 
dark blue with sculpture of serpentine (geschlingelten) transverse 
strie. 

Schréter’s figure represents a profusely spinose barnacle very 
similar to well-developed B. t. occator. The blue radii and scuta also 
favor this variety, which is usually marked with violet. The form 
of the terga and color of the sheath, characteristic marks of occator, 
are not mentioned or figured by Schréter, so that I do not think we 
would be justified in substituting the name crispatus for occator. 
Unless the type can be found, crispatus would better be dropped as 
not certainly identifiable. 

Darwin states of the form (or forms) which he included under var. 
crispatus Schréter, that they have ‘‘scuta with their exterior surface 
either plain or with radiating lmes formed of hoodlike projecting 
points ;”’ and on page 201 he adds that the scutum is ‘‘broader and 
flatter than in var. communis, and the adductor ridge is very feebly 
developed.” This last character does not agree with the type lot of 
B. t. voleano, which has scuta with the adductor ridge rather strongly 
developed and massive, but some specimens before me from ships’ 
bottoms have it only moderately developed. It seems likely that 
Darwin’s specimens with ‘‘plain” scuta (that is, with growth-ridges 
only) belong to another race. 

Under the circumstances, it seems best to describe the Japanese 
form as a new subspecies, in view of the suspicion that at least two 
and perhaps three races have been known as crispatus, and the 
practical certainty that the form now called volcano is not the original 
Lepas crispata of Schréter. I may add that the specimens of Schréter 
and Darwin were off of ships, and no locality is known for them, 
though they may be presumed to be of East Indian origin. 

Another obscure spinose barnacle is Lepas echinata Spengler.! 
While I have not been able to match the figure of this form, it seems 
rather characteristic, and may prove recognizable when the exact 
race is encountered again. 


BALANUS TINTINNABULUM ROSA, new subspecies. 


Type.—Cat. No. 43494, U.S.N.M., from Azabu, Japan. 

The barnacle is conic or subcylindric, with a rather large, broadly 
and acutely ovate aperture; roseate (between pomegranate-purple 
and Indian-lake of Ridgway’s Color Standards), the parietes of 
rostrum and lateral compartments paler than the carina, the radii a 
deeper shade of the same color. Parietes smooth. Radii with 
horizontal summits. Sheath a duller shade of the external color. 





1 Skrivter af Naturhistorie Selskabet, vol. 1, 1790, p. 177. 
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Scutum with simple growth-ridges, at least in young individuals; 
adductor ridge very weakly developed. Tergum rather long, with 
relatively short spur, separated by nearly twice its own width from 
the basoscutal angle, the basal margin sloping to it on both sides. 

Carinorostral diameter 27 mm.; height 20 mm. (type). 

Carinorostral diameter 21 mm.; height 25 mm. (cylindric speci- 
men). 

Carinorostral diameter 41 mm.; height 49 mm. 

More brilliant than other oriental forms of the species; by its 
beautiful color and smoothness resembling B. t. coccopoma, and 
readily distinguishable from other Indo-Pacific races of B. tintinnabu- 
lum. Unfortunately, the large individuals had lost their opercular 
valves, which were described from one of the small individuals of a 
eroup of over 20, from Wakanoura. 

Large specimens become quite heavy and strong, and I had, at one 
time, some suspicion that the race might be referable to B. ajax 
Darwin; but a comparison with Darwin’s description and a specimen 
of that species from Mariveles, Luzon, assures me of their specific 
difference. The- very large rostrum, dark-colored sheath, small 
orifice, and remarkably thick walls of B. ajax are conspicuous dif- 
ferential characters. 
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BALANUS TINTINNABULUM AZORICUS, new subspecies. 


Plate 12, figs. 2, 2a, 2b. 


Type-—Cat. No. 48126, U.S.N.M., from Crace, Terciera, Azores, 
erowing on. Patella cerulea; taken in 1894; collector not recorded. 

The barnacle is cylindric in general shape, the orifice rather large, 
ovate-trigonal. Parietes roughened by numerous small, irregular 
riblets. Summits of the radii level. Color dull blue-violet or dark 
hyssop-violet, clouded with white; terga pale yellow externally; 
scuta marked with the darker shade down the middle and internally. 
The sheath is pale violaceous with dirty whitish ale; carinolateral 
compartments sometimes paler than the others. Height 40 mm.; 
diameter 29 mm. 

Scutum rather flat, the tergal segment but slightly deflected; 
erowth-ridges narrow and prominent, conspicuously crimped, intervals 
deeply striate. Adductor ridge strong and acute, much as in B. ¢. 
concinnus. 
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Tergum rather narrow, with the spur normal in position, but rather 
short; furrow nearly or quite closed; growth-ridges much more 
prominent than in B. t. tintinnabulum; radial stris rather weak or 
wanting. 

The cirri are generally similar to those of B. t. tintinnabulum, except 
that the last three pairs have not nearly so many segments, with 
compensating far greater length of the individual segments. There 
are fewer distal spinules on the segments, but the same number (four) 
of anterior pairs of spines. (See p. 52, fig. 8; p. 67, fig. 11¢.) 

The penis is as long as the posterior cirri. There are a few sparse 
hairs near the end, but no basi-dorsal point was seen. 

A general view of the cirri and penis is given in figure 8. 

The opercular valves of this race are most like those of B. t. con- 
cinnus, but the slight deflection of the tergal segment of the scutum 
is a conspicuous differential character. The acute adductor ridge 
and the conspicuously crimped growth ridges of the scutum serve 
to separate the Terciera form from JL. t. tintinnabulum. The rather 
sharp, irregular ridges of the parietes and especially the smaller 
number and much longer segments of the posterior cirri, are also unlike 
that race. The color of the sheath is such as one often sees in tintin- 
nabulum, and not darkened as in B. t. zebra, or specially colored, as 
in some other races described by Darwin. 

The specimens were much overgrown with seaweed and incrusted 
with lime. 

BALANUS TINTINNABULUM ANTILLENSIS, new subspecies. 


Plate 13, figs. 1 to 2e. 


Type.—No. 2083, A. N.S. P., St. Thomas, R. Swift. 

Distribution.—West Indies to Rio Janeiro. 

The barnatle is small, somewhat tubular, with irregularly ribbed 
parietes; white or whitish, with reddish purple lines on the parietes, 
or the latter may be Indian lake throughout. Radii wide, whitish. 
Insides of parietes dusky, sheath elsewhere pale. 

Diameter 18 mm.; length 28 mm. 

Diameter 21 mm.; length 25 mm. 

Diameter 26 mm.; length 33 mm. 

The opercular valves are formed substantially as in typical tintin- 
nabulum; but the spur is somewhat shorter, twice its own width from 
the basi-scutal angle; the terga are white or nearly so, and are about 
as wide as the scuta. The adductor ridge of the scutum is better 
developed, long and narrow, especially in the smaller examples. 

The type of this race is in a group (pl. 13, fig. 1e) which grew upon 
an oyster shell. The largest measurement given above is from the 
largest individual of the group, evidently an old one. A few Tetra- 
clita radiata grew upon the same group. So far as I know, this is 
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the chief if not the only form of the species found in the West Indies, 
but collections are very meager, and it would occasion no surprise 
if the large oriental races were found established around ports fre- 
quented by deep-sea vessels. } 

The specimens from Jamaica have waved, transverse, colored bands 
crossing the stripes on the parietes, and one of them has a deep, 
pocketlike base and cylindric walls, 47 mm. long, with a greatest 
diameter of 20 mm. Those from Rio Janeiro are imperfect, and 
referred to this race with some doubt. Mr. S. Raymond Roberts 
collected specimens near Havana, Cuba. 

A large series from a whaler, Cape Cod, September 8, 1879, col- 
lected by Prof. A. E. Verrill, is interesting for its associates and 
coloration (pl. 13, figs. 2 to 2e). In all probability the vessel was 
a Provincetown. schooner whaling in the West Indies, and the bar- 
nacles were gathered in course of the usual short (six months) voy- 
age. The wooden bottom was first rather copiously covered with 
Balanus trigonus up to about 8 mm. diameter. These were then 
mostly covered by flat, thin oysters (Ostrea folium Linnzeus), mainly 
under 25 mm. in length, and by the Balanus tintinnabulum antil- 
lensis, which seem to have settled down at the same time. Upon 
these oysters and barnacles Tetraclita radiata sits, the specimens 
reaching a diameter of about 8mm. There are also a few extremely 
young Balanus eburneus, 1 to 2 mm. diameter, which were clearly the 
last settlers, after the vessel returned to Massachusetts. 

The B. tintinnabulum antillensis of this lot measure 15 to 20 mm. 
diameter, with a height up to 25 mm., and may, perhaps, fall short 
of their full growth. The parietes are moderately ribbed, rose-pink 
to Indian lake, nearly uniform or in longitudinal stripes. The very 
wide radii are white or nearly so, very smooth and glossy. Sheath 
very pale. The base is roughened by the projecting edges of the 
concentric slips composing it (fig. 2a). Scuta and terga.as in 
B. tintinnabulum tintinnabulum, the growth-ridges of the scuta 
somewhat crimped by the fine longitudinal striz. The scuta are 
rose tinted; terga white. 
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Balanus tintinnabulum, var. vesiculosus Darwint was based upon 
extremely small individuals, scutum about 4 mm. long, and is scarcely 
comparable with the other forms. Indeed, it seems to have been 
regarded as a young stage rather than a true variety by Darwin. 


1 Monograph, etc., p. 195, pl. 2, fig. 1h. No locality. 
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There is a single specimen of unknown origin in the United States 
National Museum collection (Cat. No. 43496), which agrees with 
Darwin’s too brief description. The scutum is 8.5 mm. long, the 
upper 4 mm. more coarsely ridged than usual in this part of the valve; 
the intervals between ridges are deepened to form a series of shallow 
pits between the tergal edge and a low rounded ridge or convexity 
which radiates from the apex, nearer to the occludent than to the 
scutal margin. The lower half of the valve is ridged as in typical 
tintinnabulum, without pits. The adductor ridge is acute and rather 
prominent, about as in B. ¢. antillensis. The other scutum of the 
same individual does not show the pits between growth ridges. The 
tergum is decidedly broader than the scutum, with narrow spur, remote 
from the basiscutal angle. The orifice is rather large and triangular; 
parictes weakly striate, the intervals between strise marked with 
dark violet lines. The wide radii are pale violet. Carinorostral 
diameter 16 mm., height 13.6 mm. 

This barnacle has a young specimen of Balanus improvisus assimilis 
Darwin embedded in the base, suggesting a West Indian or South 
American habitat. It may prove to be a form of B. t. antillensis, 
but in the long series of that race I have examined none have pitted 


scuta. 
BALANUS TINTINNABULUM CALIFORNICUS, new subspecies. 


Plate 14, figs. 1-3; plate 15, fig. 4. 


Type.—Cat. No. 9434a, U.S.N.M., from San Diego, California. 

Distribution. —Santa Barbara to San Diego, California. 

Conic, or sometimes tubular, with diamond-shaped or angularly 
ovate orifice. Parietes rather finely striate, the striz white on a red 
Undian-lake) ground, or some tint of that color; radii similar or paler, 
sometimes transversely striate near the level summits. Summits of 
the alz: subhorizontal. 

Scutum similar to that of B. t. tintinnabulum, except that the 
depressor muscle impression is smaller and deeper; adductor impres- 
sion deep. The external growth ridges show more or less distinct 
traces of longitudinal strive, and the outside is largely roseate, not 
distinctly bicolored as in B. t. coccopoma. 

Tergum rose or partly white, with faint longitudinal striz between 
the growth-ridges, the spur broad, about its own width from the 
basiscutal angle. 

The parietal tubes are extremely narrow and numerous (pl. 15, fig. 4, 
part of the rostrum, with attached vesicular basis on the right), the 
septa bemg very thin and delicate, thereby differing from other 
forms of B. tintinnabulum. 

Greatest diameter 57 mm.; height 34 mm. The mouth parts and 
cirri are unknown, the specimens being preserved dry. 





66 BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


When growing unhampered on a smooth object, this is a handsome 
barnacle, quite distinct in appearance from B. t. coccopoma, by the 
raised white strize of the parietes, as well as by the somewhat different 
opercular valves. The basi-tergal corner of the scutum is less cut 
off, and the tergal segment is less broadly deflected and less con- 
trasted in color. The tergum has a broader spur. When crowded, 
and sometimes under other circumstances, the shape becomes cylin- 
dric, with deep basis, such a shape as is often assumed by forms of 
B. tintinnabulum. Plate 14; figure 3, represents such a specimen 
from near Santa Barbara. 

The coloration, the crowded, narrow parictal tubes, the shorter, 
broader spur of the tergum, and the somewhat smaller size distinguish 
it from B. t. tintinnabulum. Unfortunately, only dry specimens, 
from which the body had been removed, are at hand. It appears 
to be a common barnacle from Santa Barbara to San Diego, at low- 
water mark, on rocks, oysters, shells, the carapaces of crabs, and on 
other barnacles, having about the same distribution as B. aquila. It 
will probably be found as far north as Monterey Bay, and may be 
expected southward along the ocean coast of the peninsula. 

So far as is known, this is the only form of B. tintennabulum inhab- 
iting the Californian coast, though no doubt various oriental forms 
are constantly brought into the deep-water ports. 
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BALANUS TINTINNABULUM PENINSULARIS, new subspecies. 


Plate 15, figs. 1 to 2d. 


Type.—Cat. No. 43486, U.S.N.M. 

Type-locality.—Cape St. Lucas, Lower California, growing on shells, 
etc., collected by John Xantus. No other locality is known. 

The barnacle is cylindric or conic, with an ovate-triangular orifice. 
Parietes cinereus, densely covered with lighter spines projecting 
toward the base; radii from light grayish-olive to fuscous-black, paler 
toward the rostrad edge, wide, deeply striate transversely, the sum- 
mits level, parallel to the base. Basal edges of the septa rather thick; 
basal pores about 18 to 21 in the rostrum. Sheath usually long, with 
the insides of the parietes dark, the strongly oblique alz pale. 

Greatest diameter 20 mm.; height 28 mm. (type). 

Greatest diameter 22 mm; height 17 mm. (conic specimen). 
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Secutum dull purple, with smooth growth-ridges. Adductor ridge 
strongly developed, rather acute. 

Terga white, shaped as in B. ¢. tintinnabulum, with a rather short, 
acute beak; the external furrow closed; spur narrow; scutal margin 
smooth. 

The labrum has a small median notch and no teeth on the shortly 
hairy edge. 

Mandible with five well-developed teeth, the last united with the 
lower point (fig. 11a). 

Maxilla has 13 large spines, about as in B. ¢. tintinnabulum. 

Cirri about as in B. t. tintinnabulum, except that the segments of 
the three posterior cirri are not so short, and the lower pair of spines 
on each segment is smaller (fig. 110). 

The above description applies to solitary specimens (figs. 2 to 2d) 
not encrusted by nullipore, alge, or other marine growths. In the 
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Fig. 11.—a, MANDIBLE, AND b, MEDIAN SEGMENT OF CIRRUS VI, OF BALANUS T. PENINSULARIS. 
C, MEDIAN SEGMENT, CIRRUS VI, OF B. T. AZORICUS. 


large series comprised in Cat. No. 43487, U.S.N.M., the barnacles grow 
in clusters (figs. 1, 1a), and are overgrown with alg, etc. ‘The spines 
in this lot are less fully developed, usually appearing only on some 
of the compartments, the others being irregularly ribbed, plicate, or 
nearly smooth. Some individuals lack spines altogether. ‘The radii 
are often smooth, rarely striate throughout. The color may be 
soiled white throughout, or like the type, or lneate and clouded with 
livid purple, the radii being livid purple, shading into white along 
one side. The opercular valves are similar to the typical form. 

I worked over this race a long time in an attempt to identify it 
with one or other of Darwin’s named forms of B. tintinnabulum, 
finally deciding to give it subspecific rank. Darwin’s account of 
B. t. dorbignyi Chenu, and Chenu’s figure, resemble peninsularis rather 
closely, yet differ by the oblique summits of the radii. Chenu gives 
no figure of the opercular valves, and Darwin says that the tergum 
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is like that of occator. This does not apply to peninsularis, which has 
the tergum like B. t. tintinnabulum. According to Darwin, B. t. 
dorbignyt was taken from a ship from Java. 

B. t. spinosus and B. t. occator are oriental forms, certainly distinct 
from the present subspecies. B. t. crispatus Schroter, as figured by 
Schréter, agrees better with our specimens, but it is from an oriental 
locality, just where being uncertain, as all known examples are from 
ship’s bottoms. There are various discrepancies between our speci- 
mens and Darwin’s account and figures, which cause me to hesitate to 
assume their identity. Moreover, it is not at all likely that an oriental 
form was imported to such an out-of-the-way place as Cape St. Lucas, 
where it seems to be abundant, growing on native shells, etc. It is 
equally unlikely that the ship furnishing Schréter’s specimens could 
have picked them up in Lower California prior to 1786. 

Nonspinose individuals of B. ¢. peninsularis are a good deal like 
the Antillean B. t. antillensis in color, size, and opercular valves, 
but the eastern form seems never to become spinose in the lot of 
several hundred I have seen. 


BALANUS TINTINNABULUM COCCOPOMA Darwin. 
Plate 16, figs. 1, la, 2, 2a. 


1854. Balanus tintinnabulum, var. coccopoma Darwin, Monograph, etc., p. 196, 
pl. 1, fig. d; pl. 2, figs. 1f, 12, lo. 

Type.—British Museum, from Panama. 

Distribution.—Panama to Mazatlan. 

Convexly conic, with small rounded orifice, or sometimes cylindric, 
with the orifice large. Walls smooth or weakly striate, the parietes 
roseate (spinal red or hellebore red of Ridgway), radii vinaceous 
purple or rarely white. Greatest diameter 30 mm.; height 26 mm.; 
specimens with a long, cylindric basis up to 50 mm. long. 

Scutum vinaceous purple, fading toward the lower margin, the 
deflected tergal segment broad, cream white; adductor ridge promi- 
nent, slightly overhanging the deep pit of the depressor muscle; 
articular rib terminating in a broad free point; basiscutal angle 
usually much cut off, but sometimes shaped as in typical tintinna- 
bulum; external growth-ridges close, smooth. 

Tergum as in B. ¢. tintinnabulum [or ‘‘sometimes with a broader 
spur placed nearer to the basiscutal corner of the valve’’]. 

This small, deep rose-colored race is restricted to the Panamic 
faunal Province,! and appears to be rather a common littoral barnacle. 
It has a very distinct appearance, but no doubt Darwin was right in 

1 Darwin mentions specimens resembling this variety sent him as ‘from a ship direct from China;”’ 
but such data are open ta doubt. Possibly he had B.¢. rosa. The types were ona pearl oyster from 
Panama ‘‘as Mr. Cuming believes;” and I have seen a good inany from that place. M. Gruvel has 


reported it from ‘‘California,’’ but if the locality of his specimens is correct, they will probably be found 
to be B. t. californicus. 
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giving it the same rank as the other races subordinated to B. tintin- 
nabulum. 

Some specimens in the collection of the Academy of Natural 
Sciences of Philadelphia, received from Frederick Stearns, are labeled 
‘‘West coast of Lower California.” Part of them are cylindric, with 
lengthened bases. 

Darwin mentions a form of B. tintinnabulum from the coast of 
Mexico and California which is ‘‘rugged and of a dull bluish-purple”’ 
color, with ‘‘opercular valves exactly like those of var. coccopoma.” 
I have not seen it. 


Locality. Collector Museum. 
ana, ON OYSters....*..---------- Dr. W. S. W. Ruschenberger, | Academy of Natural Sciences, 
United States Navy. Philadelphia. 
MEIN e a Semciae clare ci ietcie cn = 55 -[ Samuel N. Rhoads...........-.. Do. 
Salinas Bay, Costa Rica............. Anastasio Alfaro2! 2th 582 0. 


Do. 
Bottom of U.S. 8. Portsmouth after | Dr. W. H. Jones, United States | United States National Museum. 
leaving Guaymas, Mexico. vavy. 
Mazatlan, Mexico...:-----<-----.--- DrsPauluBartsch= e596 ooo Do. 





BALANUS TINTINNABULUM CONCINNUS Darwin. 
Plate 16, fig. 3; plate 17, figs. 5-8. 

1854. Balanus tintinnabulum, var. concinnus Darwin, Monograph, etc., p. 196, 
pl. 1, fig. e; pl. 2, fig. 1g. 

1903. Balanus tintinnabulum, var. concinnus GRuVEL, Nouv. Archivesdu Muséum 
4sér., vol. 5, p. 126. 

1909. Balanus tintinnabulum Linnzeus, Prussry, Proc. U. 8. Nat. Mus., vol. 37, 
p. 65, pl. 16, fig. 3; pl. 18, figs. 5-8. 

Type.—British Museum. 

Distribution.—Straits of Magellan to Peru. 

The barnacle is large, cylindric, or somewhat conic, the orifice 
usually large. The parietes are nearly smooth or a little roughened, 
sometimes striate, sometimes weakly plicate; with many longitudinal 
lines and waved, transverse, narrow streaks of livid purple and livid 
violet on a whitish ground, producing a finely speckled pattern. Radii 
broad, with horizontal summits; violet-plumbeous. Ale with nearly 
horizontal summits. Sheath livid purplish with paler ale. 

The scutum (pl. 15, fig. 3; pl. 17, figs. 6, 8) has the basi-tergal 
corner a good deal cut off, the deflected tergal segment broad; external 
-growth-ridges rather coarse and prominent; longitudinal striz usually 
conspicuous. Adductor ridge acute and prominent, broadly overhanging 
the deep and large jit for the lateral depressor muscle. The rostral 
depressor pit is often bounded by a small rib. 

The tergum is substantially as in B. t. tintinnabulum, except that it 
is conspicuously striated longitudinally between the narrow growth- 
ridges, the striz coarse on the scutal side of the closed furrow, fine on 
the broader side. Spur separated from the basiscutal angle by twice 
its own width. 

4729°—Bull. 93—16——6 


70 BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


According to Darwin, the segments of the sixth pair of cirri bear 
six pairs of spines. 

The conic form is often not large: diameter 33 mm., height 38 mm. 
(Pacasmayo). The cylindric forms are larger; diameter 40 mm., 
height 50 mm. (Payta). The largest individual seen in which the 
base is flattened measures about 67 mm. in greatest diameter, 85 mm. 
height. It is from the coast of Peru. Some individuals have a very 
long base, as in B. psittacus. One taken from a wreck at Payta is 
150 mm. long, of which the parietes occupy hardly 40 mm.; greatest 
diameter 42 mm. In these examples the vertical sides of the base are 
longitudinally plicate, and clouded with white and livid purple. The 
pocket-like cavity runs down to a point. 

B. t. concinnus is well defined by the speckled coloration of the 
parietes, the sculpture of tergum and scutum, and the acute, over- 
hanging adductor ridge of the latter. According to Darwin, the joints 
of the last cirrus bear six pairs of spines instead of four. Like B. t. 
californicus it is a strongly individualized form. Possibly both may 
deserve specific rank. 

Darwin gives the locality west coast of South America. Gruvel 
records it from the Straits of Magellan, on B. psittacus, also Aden and 
French Congo. The last two records, if really pertaining to concinnus, 
must have been based on specimens taken to those places on ships. 
The records of B. tintinnabulum communis from the west coast of 
South America may possibly be based on specimens of concinnus. 
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BALANUS TINTINNABULUM GALAPAGANUS, new subspecies. 
Plate 12, figs. 1, la, 1b. 


Type.—Cat. No. 48003, U.S.N.M., from Hood Island, Galapagos, 
on a rock, Albatross, April 7, 1888. 

The barnacle is conic with a rather small orifice and smooth or 
weakly ribbed parietes; white or pink, with red lines on the parietes; 
radii whitish, usually grooved transversely, their summits level; 
summits of the ale very oblique. 

Height 10 mm.; diameter 15 mm. 

Height 10 mm.; diameter 13 mm. 

Scutum pale grayish-pink, flat, the éergal border not noticeably 
deflected. Sculpture of close, sigmoid growth-ridges, no longitudinal 
strie. Adductor ridge very small, merely an acute ledge alongside 
the depressor muscle-impression, 
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Tergum whitish, striate on the carinal area, with growth-ridges on 
the scutal area; furrow closed or almost closed; spur narrow, fully 
double its own width, or more, from the basiscutal angle. 

This form differs from B. ¢. concinnus of the mainland by the flat 
scutum. I have compared scuta of concinnus of the same size and 
smaller, and in all of them the tergal segment is broadly deflected, as 
in the adult stage. The external color reminds one of B. concavus. 

B. t. coccopoma also has a wide deflected tergal border of the 
scutum, and the external form and color are different. 

In specimens of B. ¢. tintinnabulum a little larger than the Gala- 
pagos form, the tergal edge of the scutum is noticeably inflected. 

Otherwise there seems little difference between them. Possibly the 
Galapagos specimens may be the descendants of imported examples of 
this oriental subspecies, though it seems to me rather unlikely: Dar- 
win mentions tintinnabulum from the Galapagos, without comment. 
As he treats rather fully of the West American forms, it would seem 
likely that if he found ‘‘var. communis” there he would have made 
note of it. | 

Over 60 individuals are grouped on a volcanic rock about 8 inches 
long. From the nearly equal size of the larger ones, of the bases 
left by their departed brethren, and the nearly closed furrow of the 
tergum, it may be inferred that they are nearly or quite adult; yet I 
feel some doubt on account of the fact that the parietes below the 
sheath are ribbed. In the fully adult stage, B. tintinnabulum has a 
smoother interior. Some individuals of the smaller subspecies, such 
as occator and spinosus I have examined are strongly ribbed within, 


though doubtless of full size; others, probably older, though not 
larger, have the interior smooth, except near the base. However 


this may be, it appears that the Galapagos form differs from other 
known races of the west coast of the Americas and should be readily 


recognizable, even if it proves to attain a size greater than the 


« 


type lot. 
There is another West American form of tintinnabulum apparently 


_ differing from those described above. It was taken by Dr. L. Plate 


at Cavanche, near Iquique, to a depth of 50 meters, and has been 


Re ee Pe Aa ee, MO ee 


described by Weltner.!. The shell is white, and rather strongly 
ribbed, ‘‘like porcatus,”’ the sheath uncolored or pale rose; radii are 
very oblique. The scutum has sculpture like occator. The size is 
up to 30 mm. in height. In color it certainly resembles B. psittacus. 

Other named oriental forms of B. tintinnabulum may be men- 


tioned here. Variety intermedius Darwin, locality unknown, and 


var. dorbignyit Chenu, which Darwin reports from a ship from 
Jaya, are not represented in the United States National Museum 
collection. 





1 Archiy fiir Naturgeschichte, 61 Jahrg., 1895, p. 291, 


72 BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


e 


Hoek has described two new varieties: var. costatus and var. pli- 
catus,! both taken from the bottom of the Siboga and therefore from 
some part of the Malay Archipelago. Var. costatus was based upon 
one specimen 14 mm. in diameter; var. plicatus upon two, the larger 
of 10 mm. diameter. The open furrow of the tergum probably 
means that both were young barnacles. Quite possibly both may 
be the young of var. zebra Darwin. In any case, the very great 
difficulty of reaching a satisfactory understanding of the forms of 
B. tintinnabulum can not be lightened by the description of scanty, 
immature, and imperfectly localized material. 


BALANUS ALGICOLA, new species. 


Plate 12, figs. 3 to 3g. 


Type.—Cat. No. 15063, U.S.N.M., from Cape Town, growing on 
alex, collected by Wm. Harvey Brown, United States eclipse expe- 
dition, 1889. 

Distribution.—South Africa, 





Fig. 12.—BALANUS ALGICOLA @, 6, TERGA OF TWO AND d, ¢,f, SCUTA OF THREE INDIVIDUALS. Cc, PART OF 
THE EDGE OF A RADIUS, SHOWING DENTICULATE SEPTA AND OPEN ENDS OF THE RADIAL PORES. 


Very small, conic or cyiindric, usually growing in crowded clus- 
ters; white, or sometimes with faint violet stains, chiefly on the 
radii; smooth or somewhat ribbed. 

Diameter 7 mm.; height 9 mm. (typical, cylindric form). 

Diameter 11 mm.; height 6 mm. (solitary, conic form). 

Scutum very broad, having widely spaced growth-ridges, alternate 
ones forming teeth along the occludent margin; no radial striation. 
A broad, shallow depression runs down the middle of the valve. 
The tergal border is rather narrowly deflected. The basitergal 
angle is cut off in varying degree, as shown in figure 12 d, e, f. The 
articular ridge is moderately high, reflexed, with its lower end trun- 


1 Both of these names are preoccupied in Balanus. 
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cated or slightly overhanging. A ridge runs downward from it, 
bordering the deep pit of the lateral depressor muscle, but there is no 
adductor ridge. Pit for the adductor muscle is well marked. 

The tergum has the longitudinal furrow more or less open. Spur 
_ rather short, with rounded end, situated about its own width, more 
or less, from the basiscutal angle. Articular ridge strong. There 
are no crests for the depressor muscle. 

Compartments.—The parietes are typically smooth, but in some 
conic, solitary individuals they have rather numerous ribs. The 
radii are wide, with level summits. The lateral edges of the radii 
and the opposed sutural edges are rather coarsely septate, but the 
septa are either not distinctly denticulate, merely a little irregular, 
or there may be a few coarse denticles on ona side (fig. 12c). The 
hotizontal pores of the radii are well developed. 





Fig. 13.—BALANUS ALGICOLA, @,MAXILLA. b, 14TH SEGMENT OF CIRRUS VI. C, MANDIBLE. d, MORE ENLARGED 
THIRD TOOTH AND LOWER POINT OF THE MANDIBLE, 

The basis is not very thick. It is radially porous, without a cel- 
lular under-layer, so far as seen. 

The labrum has three minute teeth on each side. The mandible 
has three strong teeth, the fourth and fifth bemg quite small and 
short (fig. 13¢, d). 

he maxilla has 8 to 10 large spines. The margin protrudes some- 
what toward the lower border (fig. 13a). 

_ The cirri are purple. The first three pairs are quite short, as in 
tintinnabulum; the later ones are not very long, and have segments 
alittle wider than long. The sixth pair has rami of about 22 segments 
with from six to eight pairs of spines on the middle segments (fig. 
13b). I could find no spinules along the distal borders of the segments, 
such as other races of B. tintinnabulum have. 


eee 
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The penis is more than twice as long as the last cirri, and has a 
conspicuous, acute, basidorsal point. 

Several hundred specimens in the United States National Museum 
show this to be a distinct species of the tintinnabulum group. They 


have the form and appearance of mature barnacles. Nearly all of — 
those I opened contained large masses of eggs, of the usual elliptical — 


shape, and from 0.12 to 0.14 mm. long, much smaller than the eggs of 


tintinnabulum. While we know that Balanus reproduces long before — 
attaining its maximum size, yet the eggs produced by small individuals _ 
equal in size those of the larger. The great number of spines on the — 
later cirri is also a feature of maturity. Very young barnacles have ~ 
fewer spines than old ones. I am therefore convinced that these — 
pygmy barnacles are mature. I believe that Darwin had the same — 
race before him, but mistook it for young B. tintinnabulum, when he 
stated that ‘“‘in some young specimens from the Cape of Good Hope ~ 


* %* * JT found six pairs of spines on the segments of the posterior 
cirri.” (Monograph, p. 200.) 

While this barnacle is certainly related to B. tintinnabulum by the 
shape of the terga, it differs in so many characters that I can not 


rank it as a subspecies. Except the small size, these characters are 


not directly correlated with its peculiar station. The structure of the — 


walls is that common to species of Megabalanus, but special differen- 


tial features of B. algicola are: The small size and pale color; simpli- — 


fied sutural septa (those of B. tintinnabulum being denticulate on 
both sides); the broad scuta; the short lower teeth of the mandible; 
the numerous spines of the posterior cirri, and the absence of spinules 
along the distal borders of the segments. 

B. algicola grows on algx, usually in masses mounted upon one 
another, and is apparently a very abundant form. 


BALANUS AJAX Darwin. 





é 


1854. Balanus ajax Darwin, Monograph, etc., p. 214, pl. 3, figs. la-ld. (Philip- — 


pine Archipelago.) 
1884. Balanus ajax Darwin, Fiscumr, Bull. Soc. Zool. de France, vol. 9, p. 357. 
1907. Balanus ajax Darwin, GRUVEL, Bull. Soc. Zool. de France, vol. 32, p. 164. 
Locality —Mariveles, Luzon, Paul Bartsch. Cat. No. 43498, 
U.S.N.M. 


I do not find that any definite locality in the Philippines has been 


given for this barnacle, which, though related to B. tintinnabulum, is — 


characterized by its ‘‘excessively strong, massive, and heavy”’ walls, 
dark sheath, and large rostral compartment. According to Dr. Paul 
- Fischer, it has been collected by Lambert from reefs south of the 
Isle of Pines, New Caledonia. Professor Gruvel adds the localities 
Salomon Island, in the Chagos Archipelago, and Seychelles. 
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BALANUS PSITTACUS (Molina). 
Plate 17, figs. 1 to 4; plate 18, figs. 1 to 3. 


1782. Lepas psittacus Moutna, Saggio sulla storia naturale del Chili.! 

1818. Balanus tintinnabulum, var. c. RaNzANI, Opuscoli Sci., vol. 4, p. 69, pl. 3, 
figs. 1. 

1831. Balanus picos Lesson, Voyage autour du Monde de la Coquille, Zoologie, 
vol. 2, pt. 1, p. 445 (Concepcion, Talcahuano, 8. Vincent, Chili). 

1854. Balanus psittacus Darwin, Monograph on the Cirripedia, Balanide, p. 206, 
pl. 2, fige. 3a-d (Arica to Chiloe I., Chili). 

1904. Balanus psittacus Molina, GruvEL, Nouvelles Archives du Muséum d’Hist. 
Nat., sér. 4, vol. 6, p. 103, fig. 9. 

1905. Balanus psittacus VAYSSIERE, Annales de la Faculté des Sciences de Mar- 
seille, vol. 15, fase. 5, p. 161, pl. 1, figs. 14 (‘‘Taleahuana,’’ Chili). 

1909. Balanus psittacus (Molina) Pinspry, Proc. U. 8. Nat. Mus., vol. 37, p. 66, 
pl. 16, figs. 1, 4; pl. 18, figs. 1-4. 

Distribution.—Strait of Magellan to Pacasmayo, Peru. 

The barnacle is pale pink or sometimes soiled white, conic when 
young, often becoming subcylindric with age, sometimes very large, 
with a very long tapering basis. 

The scutum (pl. 17, figs. 3, 4) is trapezoidal, the basitergal corner 
being cut off, forming an oblique edge parallel to the occludent 
margin, and about as long as the rest of the base; tergal third of the 
valve deflected. Sculpture of rather strong growth-ridges crossed by 
fine but deeply engraved longitudinal strie. Articular furrow nar- 
row. Articular ridge high and thin, continuous with the high, oblique 
adductor ridge, which arches over the space between the ridges, 
leaving a cavity which penetrates nearly to the apex. 

The tergum is very narrow and long, terminating in a long beak of a 
pink or purplish color. The spur is long, narrow, and less than its 
own width from the basiscutal angle, usually very close to it. Groove 
to the spur closed. External sculpture of growth-ridges and radial 
strie, but both are often very weak. Inside, the articular ridge 
stands upon that running to the spur. Between this ridge and the 
carinal border there is a short, narrow, longitudinal ridge; these 
ridges and an oblong space between them being purple or deep pink. 
There are no crests for the depressor muscles. 

Compartments.—The tubes in the parietes are rather large, not 
filled up above, and not transversely septate. The inside below the 
sheath is ribbed in young, usually becoming smooth in large indi- 
viduals. The radii are very wide, with level summits, and permeated 
by unusually large pores. Their distal edges are wide, with rather 
coarse, branching lamineze, which are deeply denticulate on their 
lower sides only. Ale have obliquesummits. Lamine of the sutural 
edges denticulate on the upper side. 


1See Proc. U. S. Nat. Mus., vol. 37, p. 66, footnote a, for some account of the various editions of the 
Abbe Molina’s Natural History of Chile. 
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The basis, in the small form, is flat, porous, often with an under- 
lying multicellular layer. In the large form, the basis is lengthened, 
forming half or three-fourths of the walls, and the cavity usually 
tapers downward. According to Gruvel, it consists of two portions, 
the true basis and an intermediate segment which he terms the false 
wall (‘‘pseudo-muraille”’), wherein the porous hypodermic layer is 
reduced to a minimum, the greater part being solid and secreted by 
the mantle. 

The littoral form of B. psitiacus, which is what the Abbe Molina 
described, is not a very large barnacle, in shape from conic to cylin- 
dric. Inaseries from Valparaiso the diameter is 35 to 40 mm.; height 
40 to 45mm. The basis is flat or but little built up. The walls are 
thin or moderately thick; and the parietes are usually ribbed near 
the summits, but sometimes part or all of them are nearly smooth. 
A series of varying sizes, down to 2.5 mm. diameter shows that in the 
early stage, up to about 6 mm. in diameter and height, the parietes 
are quite smooth. In some individuals a ribbed stage then ensues, 
to be followed by another smooth stage. In individuals 6 mm. in 
diameter the opercular valves are exactly as in adults, except that 
the furrow of the tergum is not closed. At this stage the radii are 
very narrow. 

Some of the specimens from Arica show the best development of 
the ribs (pl. 18, fig. 3). The inside, below the sheath, is strongly 
ribbed. 

Examples from Chincha Islands, ‘‘abundant on the shore rocks,” 
and others from the Pescadores Islands, collected by Dr. R. E. Coker, 
are small, though clearly adult. They measure 35 to 45 mm. high, 25 
to 35 mm. in basal diameter. The shape is conic or vertical-sided; 
parietes irregularly ribbed, radii rather wide. The orifice is ovate, 
or angular at the sides and truncate at the rostral end. The color is 
dull whitish gray, sometimes partly dull pink. The parietes are 
ribbed lengthwise inside below the sheath. The basis is as flat as 
circumstances permit, and either forms no part of the side walls or is 
but slightly excavated. A group from the Chincha Islands, No. 38692 
U.S.N.M., is figured! of the natural size in plate 16, figure 4, of my 
paper on Peruvian barnacles. 

A very large and massive form of B. psitiacus is found on the 
Chilean coast. The lengthened basis forms about one-half of the 
total height of the side walls. It is irregularly plicate longitudinally, 
the folds rounded; compartments usually worn, and giving foothold 
to numerous young of its own kind, B. levis nitidus and Verruca 
levigata. Orifice nearly as large as the tube. They grow in groups, 
diverging from the base. The largest in a group from Conception 


1 Proc. U.S. Nat. Mus., vol. 37. 
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Bay measures 20 em. long, 8.3 em. in greatest diameter. One from 
Taleahuano Bay measures 18 cm. long, 8.5 em. diameter. 

A specimen from Pacasmayo, Peru,' differs from these by being 
much thinner, and the basis is longer, forming about two-thirds of 
the height. enoth 16 cm.; greatest meter 6.2 cm. 








eee Locality. Cellector er donor. 
38692 | Chincha Islands, Peru, shore.......--. R. E. Coker. 

Pee b ace a Pescadores Islands, Peru.............- Do. 
15474), Pacasmayo,Pert-.. 2:0. ls eelecke esse W.H. Jones, United States 

Navy. 

AIDA PATICA: POT cc cecwccinie ass ogenion « ceue ae I. Lea collection. 
43452 | Taleahuano Bay, Chile..............-- R.E.C. Stearns collection. 
48125 eps Chile eae ee seek ee- 


48123 | Port Churruca, Strait of Magellan..... Albatross. 





BALANUS MAXILLARIS Gronovius. 


1763. Balanus mazillaris Gronovius, Zoophylacii Gronoviani, Tconographia sive 
Tabularum Explicatio, vol. 5, pl. 19, figs. 3, 4. 

1790. Lepas cylindrica GMELIN, Systema Nature, p. 3213. 

1854. Balanus capensis Ellis, Darwin, Monograph, p. 209, pl. 2, figs. 4a, 4b. 


Distribution—Cape of Good Hope (Algoa Bay and Lagulhas 
Bank). 

Cat. No. 3596, Cape Town, U.S. Expl. Exped.; young specimens 
only. 

Ellis, who is usually given as the authority for the species capensis, 
did not make the slightest attempt to use the Linnzan system of 
nomenclature and certainly can not be quoted for specific names. 


BALANUS DECORUS Darwin. 
1854. Balanus decorus DARwi1Nn, Monograph, p. 212, p. 2, figs. 6a, 6b. 


Type.—British Museum, from New Zealand. 
Wanganui, New Zealand. S. H. Drew. Chatham Islands, New 
Zealand, Dr. .. Kershner. 
As the opercular valves are wanting, the identification is not 
positive. 
Subgenus BALANUS Da Costa. 


= Balanus + Tamiosoma Conran, 1856 + Ortho-Balanus Horr, Siboga-Expe- 
ditie, Monographie, 31b, 1913, p. 158, B. amphitrite here selected as type. 


Balani in which the parietes but not the radii are porous; basis 
calcareous, either solid or porous; cirrus ii (and sometimes iv—vi) 
armed with teeth or spinules. 

At one time I thought that Hoek’s subgenus Ortho-Balanus could be 
maintained for the species with porous basis, Darwin’s Section C; 
but it is clear that B. nubilis and B. jflos, which have the basis incom- 





1 Figured in Proc. U. S. Nat. Mus., vol. 37 pl. 16, fig. 1. 
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pletely porous, are more related to B. balanus (with a solid basis) 
by the characters of the maxille and terga. A division founded 
upon the character of the basis would not be natural. The armature 
of the cirri, the sculpture of the scuta and the shape of the terga - 
are diversified so much, and in combinations so various, that unless — 
the group is to be divided into at least six sections, it had better be 
left intact. In this opinion I find myself in agreement with Doctor 
Hoek. 

The interrelations of the species may be shown by a grouping into 
eight series, of which the first three may be bracketed together, and 
similarly the last four. 

Series of B. amphitrite. 
Series of B. trigonus. 
Series of B. perforatus. 
Series of B. gregarwus. 
Series of B. aquila. 
Series of B. nubilis. 
Series of B. balanus. 
Series of B. crenatus. 


The following species, not contained in the United States National 
Museum, belong to this subgenus, part of them bemg doubtfully 
distinct from B. amphitrite. Some notes on their characters and 
affinities are appended. 

Balanus poecilus Darwin. See p. 110. 

Balanus minutus Woek. Siboga-Expeditie, Cirripedia (po L7T 
Entrance of Kwangdang Bay, 80 meters. One specimen on a crinoid 
pinnule, diameter about 3.7 mm. Pink with reddish stripes. This 
and B. alatus are similar externally to B. amphitrite, but differ by 
wanting an adductor ridge in the scutum. From the color, both may 
be expected to occur also in shallower water, as the truly deep-sea 
species are usually white. B. poecilus, alatus, and minutus are alike 
in having no adductor ridge. 

Balanus hystrix Hoek. Siboga-Expeditie, Cirripedia (p. 218). 
Ambon anchorage, reef. Diameter 5 mm. Third to fifth pairs of 
cirri armed with recurved teeth on the anterior borders of the seg- 
ments. It probably stands near B. perforatus. 

Balanus violaceus Gruvel. Nouv. Arch. du Mus. (ser. 4, vol. 5, 
1903, p. 133). Locality unknown; type in British Museum. Near 
B. amphitrite. It is not Lepas violacea Gmelin, also a Balanus. 

Balanus dybowskii Gruvel. Nouv. Arch. du Mus. (ser. 4, vol. 5, 
1903, p. 143). Congo. Diameter 6 mm.; no radi. The ab aeace of 
radii may be due to their removal by the very deep erosion of the 
surface, which also gives the opercular valves a peculiar shape. It 
will probably turn out to be closely related to B. amphitrite or a 
variety thereof, 


cen ae ES 
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Balanus mirabilis Kriiger. Abh. math-phys. Klasse der K. Bayer. 
Akad. der Wissensch. (vol. 2, Suppl.-Bd., 8 Abhandlg., 1912, p. 11). 
Japan. Diameter 20.5 mm.; the walls and opercular valves are very 
deeply eroded, and therefore no radii are visible. The peculiarly 
hollowed out tergal border of the scutum is due to erosion of the outer 
layer of the valve, and will not be present when unworn specimens 
are found. Affinities uncertain, but I fancy that it will turn out 
to be a form of B. amphitrite. It is not Balanus perforatus, var. 
mirabilis Darwin. 

Balanus patellaris Spengler, Darwin, Monograph (p. 259). 


KEY TO RECENT AMERICAN SPECIES. 


a. Scutum having one to three longitudinal furrows; tergum with a spur-furrow. 
B. lxvis, p. 120. 
a*. Scutum having one or several longitudinal rows of pits, and without a distinct 
adductor ridge; tergum without spur-furrow, the spur broad, short, and truncate. 


< ; : B. trigonus, p. 111. 
a. Scutum distinctly striate longitudinally. 


b!. Ribs at inner base of the parietes more numerous than the septa in the wall 
(pl. 35); basis not porous. 

c!. Tubes in the parietes without transversesepta. Northern. .B. balanus, p. 149. 

ce’. Tubes in the parietes having transverse septa, in the upper half or throughout. 

Pern aetes: oes aco ates nee tee IP B. rostratus, p. 138. 

b?, Ribs of the parietes within all continuous with septa in the wall (pl. 40, fig. 4a). 

c!, Adductor ridge of the scutum well developed; tergum with a spur-furrow, 

sometimes closed by infolding of the sides. 

d@'. Tergum purple-beaked, with long, narrow spur; pit of the lateral depressor 
muscle of scutum not bounded by a ridge. A large white, ribbed bar- 
nacle, often with yellow epidermis; basis nearly solid. California. 

B. aquila, p. 127. 

d@. Tergum not beaked; lateral depressor pit of scutum having a raised edge; 
wall usually pink-striped; basis porous. California to Peru. 

B. concavus pacificus, p. 104. 
c?, Adductor ridge of scutum well developed; tergum without spur-furrow, its 
basal margin hollowed out on the carinal side of the spur; wall white, smooth, 
with yellow epidermis, the radii wide. Atlantic and Gulf of Mexico. 
B. eburneus, p. 80. 
¢. Adductor ridge of the scutum weak; tergum without a spur-furrow, the spur 
short, truncate distally. 

d', Wall smooth; scutum very strongly striate, latticed; basal margin of tergum 
not forming an angle with the carinal side of the spur. 

B. spongicola, p. 115. 

d?, Wall ribbed; scutum less strongly sculptured; basal margin of tergum form- 
ing an angle with the carinal side of the spur. Antilles, Gulf of Mexico. 

B. calidus, p. 118. 
a*, Scutum not striate longitudinally, or very indistinctly so. 
b!. Ribs at base of parietes inside more numerous than septa in the wall (pl. 35); 
basis not porous; beaks of terga project upward far beyond the scuta. 
c!. Tubes in the parietes without transverse septa. .....------- B. balanus, p. 149. 
c2. Tubes in the parietes having transverse septa in upper part or throughout. 
B. rostratus, p. 138. 
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b?. Ribs of the parietes within all continuous with septa in the wall (pl. 40, fig. 4a). 
c!, Spur short, near the basi-scutal angle of tergum. 
d', Adductor ridge of scutum strongly developed, remote from the pit of the 
lateral depressor muscle. 
el. Radii narrow, with smooth, oblique summits; walls smooth, white under a 
yellowish epidermis; spur of tergum one-fourth the width of the basal 
marpintor lesa) i335 S55 ih. AL, SL B. improvisus, p. 84. 
e?. Radii rather wide; walls white or colored; spur wider. 
J‘. Spur of tergum about one-third the width of the basal margin; basis 
conspicuously porous; diameter up to about 25 mm., usually much 
Meese ke aaa og Ut 2 eae aaa eae reread B. amphitrite, p. 89. 
J’. Spur nearly one-half the basal width; basis with but few pores; sheath 
dark colored; diameter up to about 30mm. Peru. 
B. peruvianus, p. 97. 
d?, Adductor ridge of scutum short, a pit below it (pl. 48, figs. 4, 6, 7); spur 
of tergum very short, broad, and truncate; basis not porous. West coast 
of North Americatrs 2s. ck. Wns seme S 2 ir ce B. glandula, p. 178. 
d’. No adductor ridge in the scutum. 
e!, Basis porous; walls smooth, fragile, dull red, freckled with white. West 


coast of South Americas. =: 22 nck Sheer a eee B. pecilus, p. 110. 
e?. Basis not porous; walls smooth or ribbed, white; opercular valves with 
strong articular ridges. Northern seas..............B. crenatus, p. 165. 


c?. Spur wide at the base, tapering distally, rather remote from the basiscutal 
angle, and near the middle of the basal margin. Adductor ridge of seutum 
close to the pit for the lateral depressor muscle. 

d'. Opercular valves white, thin; adductor ridge of scutum weakly developed. 
Calor tars 459s hin ee Adie weet Mc tee eee Ea B.fiog. ps lane 

d?, Opercular valves buff, solid; adductor ridge of scutum strong. West Coast. 
B. nubilis, p. 181. 


Note.—B regalis, p. 108, is not included in the above key, as its opercular valves are unknown. 


SERIES oF B. AMPHITRITE. 
BALANUS EBURNEUS Gould. 
Plate 24, figs. 1—-le, 2. 


1841. Balanus eburneus Gouin, Invertebrata of Massachusetts, p. 15, pl. 1, 
fig. 6. 

1854. Balanus eburneus Gould, Darwin, Monograph, p. 248, pl. 5, figs. 4a-4d. 
1874. Balanus eburneus Gould, Verritt, Invertebrate Animals of Vineyard 
Sound, p. 285, in Report of Commissioner of Fish and Fisheries, p. 579. 
1897. Balanus eburneus A. Gould, WELTNER, Verzeichnis recenter Cirripedien- 

arten, p. 266. 
1911. Balanus eburneus Gould, Sumner, Bull. Bur. of Fisheries, vol. 31, p. 129, 
302, 645, chart 84. 


Type-locality.— Boston Bay, Massachusetts. 

Distribution.—Massachusetts to the Caribbean coast of South Amer- 
ica, low water to about 20 fathoms. 

The barnacle is obliquely conic or sometimes shortly cylindric, 
smooth, with a very acutely ovate orifice. Parietes and opercular 
valves white, covered with light yellow epidermis, the radii white, 
without epidermis. 


’ 


a 


THE SESSILE BARNACLES. 81 


The scutum has rather fine, ripplelike growth-ridges crossed by 
clearly cut radial grooves. The articular ridge is very high and termi- 
nates in afree point. Adductor ridge high but short; there is a small 
ridge running parallel to it, near the depressor muscle insertion. The 
upper part of the valve is thickened and rough. 

The tergum is broad, without an external furrow. The carinal 
margin is highly arched, having a sort of low appendage built upon it. 
Spur long, truncate at the end, and separated from the basiscutal 
angle by about half its own width. There is a deep or shallow bay 
in the basal margin on the carinal side of the spur, which, when fully 
developed, gives the valve a three-pronged outline, very characteristic 
of the species in its adult stage. The articular rib is moderately 
developed, the crests for the depressor muscles usually weak. 





Fic. 14.—BALANUS EBURNEUS. @, PALPUS. 6b, MANDIBLE. Cc, LABRUM. d, MAXILLA, SMITH’S CREEK, 
POTOMAC RIVER. 


The radii are wide, with oblique, somewhat crenulated and irregular 
summits. (See p. 85, fig. 16b.) The parietes have strong, regular 
imternal ribs, the sides of which are usually minutely striated longi- 
tudinally. The parietal tubes are copiously provided with transverse 
septa, down to the base. There are usually 16 to 20 tubes in the 
rostrum. Hollows behind the sheath are very shallow. ‘The carina 
stands steeper than the rostrum, and is sometimes recurved. The 
basis is very porous, pores large near the periphery and having trans- 
verse septa. 

Labrum armed with numerous teeth, with series of smaller teeth 
running down the sides of the notch (fig. 14c)._ Palpi densely hairy in 
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a broad band along the upper and distal borders, and having a series 
of long spines at the distal fourth (fig. 14a). 

Mandible with three acute, widely spaced teeth, with three short, 
blunt teeth below (fig. 146). 

Maxilla has 17 spines, the smaller ones between the upper and 
lower larger pairs being pectinated. The lower pair stands on a long 
prominence, below which the margin is densely hairy (fig. 14d). A 
young specimen from Betterton, Maryland, 7 mm. diameter, has only 
10 spines. 

Cirrus i has very unequal rami of 31 and 19 segments, those of the 
shorter ramus very protuberant. 

Cirrus ii has unequal rami of 21 and 16 segments, all protuberant. 

Cirrus iii has 23 and 20 segments, the anterior ramus longer by six 
segments. All the segments of the outer ramus are protuberant, the 





Fig. 15.—BALANUS EBURNEUS. @, 27TH SEGMENT OF CIRRUS VI. b, PROTUBERANT PORTION OF THE 13TH 
SEGMENT OF ANTERIOR RAMUS, CIRRUS Ill. SMITH’S CREEK, POTOMAC RIVER. 


protuberance armed with a distal row of erect, spike-like spinules, a 
rather large anterior area set with many short, conic spinules (fig. 
15). The posterior ramus has long spines in place of the anterior 
patch of spinules, and a double subsutural row of erect spinules. 

Cirrus iv has the anterior ramus armed lke that of cirrus iii; 
posterior ramus without spinules. 

Cirri v and vi have no spinules. The segments bear 7 to 9 pairs of 
spines, which as usual are pectinated near the end (fig. 15a). 

This is one of the common species along the Atlantic seaboard, to 
be found wherever suitable situations offer standing room. Probably 
the scarcity of records from the West Indies and Gulf of Mexico is 
due to the small amount of shore collecting in those areas. The 
smooth, neat contour, rather wide radii with jagged summits (but 
often broken), the longitudinally striate scutum and pronged tergum 
are such easy recognition marks that no one need mistake the adult 
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barnacle for any other. Young specimens in which the sculpture of 
the scutum and the emargination of the base of the tergum have not 
been developed, are perhaps most easily recognized by examination of 
the cirri, which differ from those of improvisus, amphitrite and crenatus, 
species inhabiting the same waters. 

B. eburneus and B. improvisus never develop ribs, and are never 
colored. 

B. eburneus has some superficial resemblance to small specimens 
of B. hameri. It is closely related to B. improvisus, and small or 
young individuals in which the tergum has not assumed the bird’s-foot 
shape, and the striz of the scututn have not yet appeared, are often 
extremely hard to distinguish from that species. Darwin writes: 

I for some time mistook the var. assimilis of B. improvisus for the young of B. 
eburneus. But I found in the latter that the rami of the first pair of cirri are always, 
even in the earliest youth, more unequal in length, and that each segment of the 
posterior cirri bears a greater number of pairs of spines, there being, even in very 
minute specimens, seven pairs. Moreover, after having examined scores of speci- 
mens, I found I could almost always distinguish the two species by the smoothness 
and curvature of the summits of the radii of B. improvisus; I entertain no doubt 
whatever about the distinctness of the two species; indeed, when both are mature, 
besides the greater size, striated scuta, etc., of B. eburneus, their general aspect is very 


different. 

B. eburneus varies but little. The basal margin of the scutum is 
not always so hollowed out as in the individual figured; and of course 
in quite young individuals it is not at all hollowed out. Pleistocene 
examples from the Panama Canal Zone are quite similar to recent 
ones from Massachusetts. 

B. eburneus often lives in brackish water. I found small ones on 
the piles at Betterton, near the head of Chesapeake Bay, where the 
water is but slightly brackish, the fresh-water snails Goniobasis and 
Ammicola living in it. ‘‘Professor Wyman found it living about 50 
miles up the St. Johns River, Florida, where the water was fresh 
enough to drink, and the specimens lived well when transferred to a 
vessel of perfectly fresh water.”’ 

B. eburneus often attaches to ships’ bottoms. No doubt the ex- 
amples in the Jeffreys collection, taken by A. d’Orbigny at Rochelle, 
were so transported. It has been reported by Herr Weltner from 
Venice and Manila, but these records must have been based upon 
ship-carried individuals. 

It does not often form crowded or superposed masses, as many 
species do, and is far oftener found on wood and oyster shells than on 
rocks. Mr. Wm. J. Fox gave me examples taken from the screw of 
his launch, in frequent use. 

Dr. Benjamin Sharp took specimens 234 mm. diameter from a 
Nantucket boat which had been in the water 98 days, from June 13 
to September 21. In a lot in the Museum, from a boat which had 


sil 
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been in water (Quissett Harbor) some 80 days (about July 1 to Sep- 





















tember 18), the largest are 20 mm. in diameter. Dr. F. B. Sumner 
. . . 5 

has recorded specimens from 20 to 26 mm. in diameter, on the bottom — 

of a whaleboat which had been moored within the inclosure of the 

pier at Woods Hole from May until November or December, 1908. 

It appears, therefore, to attain full size in a little over three months. 

Locality. Collector. Notes. 

Rochelle whrancer ers -o22 5 ase coac\sem ee aes eee DZOnbigityee d= on secre se sar Jeffreys coll. 

iyi MASS anecte ce ne cnacssmerccas se ceeemeermas eee Dr. Prescotti2.. 22S fi222s-2- 

Boston! Mass wees ion on to com sininnt seein see AE Grim bbe olsee cane ee A.N.S. P. coll. 

Off Chatham, Mass. (13-20 fathoms)....-.--..-.--- Wish awk ert neat eee ssee 

INantUeCketyiNlasshoe nance olsen seme ae eee Dr BU SNalp lesa raselee ee see Do. 

St. George Tsay se se! ie a ee es See ea a MIC NM eS ais see! Ue Do. 

IWAgIIOIDIB ay. tMiaSss pete =n seme ya meeiee aan U.S. Fish Commission.....- 

Woods Hole Masses 222 este SS es. eel eet GOs aaaeeteeee see ee Many lots. 

Quissett Harbor, MASSE eee Sees repetis ave mie rerepttemo Nore siete GO 2 2 Samteisjracgessanasece 

Vineyard Sound; (Masst 22:2 feta see eed GOL swoon sane een cause Do. 

Off Marthas Vineyard, IMiaSS fae oc aend Serna ey ees GO Noe = seceeee ate anaes 

Buzzards Baye MASS we wciscrs see eer eine mee stall retetete QO nco hose ccasceeeeeccher 

Om New porti ye. TAs a8. eee shes gat eee ee Goss set -seeaeessewek 

Noank; Comniain sac acecsscSeassesciouseee scare | seas GOs Ss accsocgncenseseeee 

Tone Islands Sound 2024 seo: sea ees eee alee dortt.: eet eee 

Savin Rock, New Haven, Conn. Ro Rath puntees 2 225 eas o- 

Seaside Park, Nise aeens _.| H. L. Viereck. accees| Ae Ni S22 coll 

Near Port Republic, N. jJe | HER PAY Pilsbry 2254 seein. ee oO. 

Ocean: City; Niwas s---—- LW Owens conan sa ues Do. 

Sea Isle Chey, N Dee AES Wild Nox See Do, 

Beasleys Point, N. J....--.--- -| Dr. Benj. Sharp. Seka Do. 

Highland Beach, INSU yest eeaee tec eee SSE We OWI ceo ee Do. 

Cape May. Ne Jiey 2c hese taemeete aes se nena renee TsaacWsean segs oe aes 

Betterton, Md., near head of Chesapeake Bay....- FE VA Pils brys tee a eee sae Do. 

St. Georges Island, Me eters ese ia a el aes as TTA GPT REG setae Se ae pores 

Ocean Citys Md, Niele eee na ase ee (e. Weetowlereeewe sees eas Do. 

Smiths Creek, Potomac River, Md........-....-.. Re Dbiveanss .seatecdere eet Very large. 

Chesapeake cachiiViaterc ns tacts ame erences ED ance ss ee eee On drift log. i 

Ocean Waew: Mae ooh tee ced eee ke ak eRe aes Helen Winchester. ......-.-- AINE Sy eos 

Fort Macon, PANACHE) NES PRIN LTR Aga ay Dr) Ci Yarrow 24-2 250222 

Charleston a) Cyan! Ala Ti oe Oa Teai@oll io ce8 | ieee aes ‘ 
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Near mouth St. Johns Riv er, Maree eee Hon. F. E. Spinner...-..---. 
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JAMAICA. 2 cence ceeisvioee ao ae ee mene ee ae sees CABRAGamS thea tte eres 

Near New Hope, Canal Zone (Pleistocene)... ..-.-- Dry AA se Browne 28-65 s-e Do. 


BALANUS IMPROVISUS Darwin. 
Plate 24, figs. 3-36, 5-5d. 


1854. Balanus improvisus DARrwin, Monograph, p. 250, pl. 6, figs. la—le, with 
var. assimilis, p. 250. 

1869. Balanus improvisus, var. gryphicus Minrer, Mittheil. naturwissensch. 
Verein von Neu- Pommern und Riigen, vol. 1, p.1. See Mrerzcrr, Nach- 
richtsblatt d. deutschen malak. Ges., vol. 10, 1878, p. 7-9. 

1897. Balanus improvisus WrEuTNER, Verzeichnis recenten Cirripedienarten, 
p. 266. 

1870. Balanus improvisus Darwin, CzERNIAVSEI, Zool. Record, p. 205 (Black Sea). 


Type.—British Museum, from Kent, England. 
Distribution.—Scotland to the ocean coast of France; Nova Scotia 
to southern Patagonia, Guayaquil, west Colombia, attached to wood, 


shells, rocks and ships’ bottoms, from low tide to 20 fathoms depth 
(Darwin). Black Sea and Red Sea (Weltner). 
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‘The original description by Darwin is as follows: 


_ General appearance.—Shell conical, with a rather large diamond-shaped orifice, 
‘moderately or but little toothed; very smooth; walls never folded longitudinally; 
_ white, with an extremely thin pale-yellow persistent epidermis. The radii are 
very narrow, with their summits very oblique, rounded, ane smooth; the epidermis 
_is generally more persistent on the radii than on other parts, and this is exactly the 
"reverse of what is common with B. eburneus. The specimens from nearly fresh 
_ water in the River Plata are brownish and have undergone a remarkable degree of 
corrosion, the outer lamina of the walls having been entirely removed to near the 
_ base; hence the external aspect of these specimens is wholly different from ordinary 
individuals. The var. assimilis has also a very different appearance, owing to the 
_ dead white of the walls being relieved by narrow approximate longitudinal hyaline 
lines, corresponding with and caused by the longitudinal parietal septa being exter- 

nally visible through the outer lamina of the parietes; the epidermis in the radii is 





Fic. 16.—a, BALANUS IMPROVISUS X 3, QUINNEPIAC, MASS.; b, B. EBURNEUS X 2, OCEAN CITY, MD., TO 
ILLUSTRATE DIFFERENCE IN THE RADII. 


z 
_also of a rather brighter yellow. The largest specimens which I have seen are those 
from the Plata and those attached to a ship from the West Indies, and they had a 
E basal diameter of 0.6 of an inch—from 0.4 to 0.5 of an inch is the more usual full aver- 
. age size. 
 Seuta, with the lines of growth but little prominent; articular ridge prominent 
but little reflexed; adductor ridge straight and very prominent, varying a little 
in its distance from the articular ridge; there is scarcely any depression for the lateral 
_ depressor muscle; the upper internal surface of the valve is roughened with ridges. 
Terga, with a moderately deep longitudinal furrow; spur short, rather narrow, 
with the end rounded, placed at less than its own width from the basiscutal angle; 
in the Rio Plata specimens the spur is close to this angle; the basal margin is gener- 
ally straight on opposite sides of the spur, but sometimes on the carinal side is a 
little hollowed out. The lines of growth are upturned along the carinal margin, which 
consequently is a little protuberant, but to a varying degree. The crests for the 
depressors are extremely distinct and prominent. In the varieties having the basi- 
carinal margin hollowed out, and the carinal margin protuberant, there is a marked 
‘resemblance to the peculiar tergum of B. eburneus. 
Walls: The parietal pores are tolerably large and are crossed by numerous trans- 

verse septa; the longitudinal septa are very finely denticulated at their bases, but 





: 
occasionally almost smooth. The radii are, as stated, extremely narrow, and very 
remarkable from their smooth rounded edges; their septa are barely denticulated. 


_ The ale are remarkably protuberant; they have their summits much less oblique 
a those of the radii, and sometimes they are almost parallel to the basis; their 
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sutural edges are coarsely crenated. Basis flat, thin, permeated by pores, but the 
pores do not generally run to the very center—they are, as usual, crossed by transverse 
septa. Mouth: The labrum is the most remarkable part. On each side of the cen- 
tral notch there are generally two teeth, and on the two sides of the notch itself nine 
or eleven smaller teeth, decreasing regularly in size downwards till they become so 
minute as to be hardly visible even under the compound microscope. Thus, in the 
two specimens closely examined, there were altogether twenty-two and twenty-six 
teeth on the labrum. Mandibles with the two inferior teeth reduced to mere knobs; 
maxillz with the lower part of the edge bearing two large spines, and generally, but 
not always, forming a step-formed projection. Cirri: The rami of the first pair are 
but slightly unequal; in one specimen examined there were fifteen segments in one 
ramus and twelve in the other; segments very protuberant in front. Second cirrus 
with the segments only slightly protuberant; segments thirteen. Third cirrus longer 
than the second pair, with the rami rather unequal in length. There is a tuft of 
long spines on the basal segment of the pedicel of this cirrus. Fourth cirrus twenty- 
two segments. Sixth cirrus, in the same individual, thirty-four segments; on each 
of these segments there are five or six pairs of spines. I may specify that the longer 
ramus of the first cirrus of a large Rio Plata specimen had twenty-four segments. 

English examples examined (pl. 24, figs. 3-36) have the spur of 
the tergum more rounded distally than the American, which have the 
end of the spur obtuse or truncated, as in plate 24, figs. 5-5d. 
The external furrow of the tergum is variable; sometimes distinctly 
depressed, and again quite flat, but with grooves at the sides or on 
oneside. On both sides of the Atlantic the shape varies from spread- 
ing and quite depressed to cylindric, higher than wide; always 
smooth, unless vicariously bearing the sculpture of a supporting 
shell, and always having exceptionally narrow radii, with steeply 
sloping, smooth summits. 

Though widely distributed, this species is not common on the 
American coast, so far as my experience goes, and it is partial to 
somewhat brackish water. Darwin found it near Montevideo, in a 
stream where the running water was wholly fresh at low tide. Speci- 
mens were taken by Prof. E. B. Wilson on oyster shells in Quinni- 
piac River, Massachusetts, ‘‘below Grand Street Bridge, where the 
water is very brackish at low tide.” It occurs, however, in pure sea 
water also. 

B. improvisus is closely related to B. eburneus, but the latter dif- 
fers by its striate scutum and pronged tergum when adult. The 
young eburneus, before striz appear on the scutum, and before the 
characteristic shape of the tergum has developed, is excessively 
similar to wmprovisus; but in the latter the narrow radii have smooth, 
slightly arched summits, the rami of the first cirri are nearly of the 
same length, or at least not so conspicuously unequal as in B. ebur- 
neus and the posterior rami have not so many spines. ‘There is also 
a conspicuous difference in the third cirri, the segments in B. eburneus 
being highly protuberant and set with small teeth. White forms of 
B. amphitrite differ from B. amprovisus by their much broader radii, 
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and they may be known by the more unequal rami of the first cirri, 
the armature of the third cirri, and the teeth of the labrum, which 
do not form a long, regularly graduated series, as is usual in B. 
improvisus. The spur of the tergum of B. improvisus is longer and 
narrower than that of B. amphitrite niveus, and it has the external 
furrow more developed, or at least distinctly indicated. B. crenatus 
differs from improvisus by wanting a distinct adductor ridge in the 
scutum, among various other differences. There are many lots of 
improvisus and related species which can be determined only by a 
deliberate examination of the whole animal. 





Fic. 17.—BALANUS IMPROVISUS, WINYAH Bay, SOUTH CAROLINA. @, b, LABRUM. C, MEDIAN SEGMENT 
OF CIRRUS VI. d,PALPUS. ¢€, MAXILLA. f, OUTER FACE OF A SEGMENT OF CIRRUS II. @ AND f ARE FROM 
ONE INDIVIDUAL, b-e FROM ANOTHER. 


In a specimen from Quinnipiac River, Massachusetts, the first 
cirri have equal rami. Second cirri with subequal rami of 13 and 
12 segments. Third cirri with rami of 15 and 12 segments, the 
longer projecting four segments beyond the shorter; sides of the 
segments spinose, without teeth, such as B. amphitrite has. The sixth 
cirri have five pairs of spines on the segments (fig. 17¢.) The labrum 
has about 16 teeth on each side. 

Specimens from Fish Hawk stations 1641-2, Winyah Bay, South 
Carolina, are small, though adult, the largest about 5 mm. in diameter, 
5 to 7 mm. high, with subvertical walls and large orifice. Some of 
them show white lines, and in the upper two-thirds the transverse 
septa also show through. They grew on Mytilus exustus and on one 
another, and some show the sculpture of the shell. 
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The labrum (fig. 176) has about 12 teeth on each side of the notch. 
Mandible as in B. amphitrite. Maxilla (fig. 17e), with six spines 
between the upper and lower pairs. It is like some specimens of 
B. amphitrite niveus, having the lower pair of large spines on a slight 
projection. The labral palpus (fig. 17d) is like that of B. amphitrite 
niveus, in having an external row of long spines, but the opposite face 
(not shown in the figure) has a very serried band of short spines 
directed toward the labrum, instead of a single row, as in amphitrite. 

The first cirrus has rami of 19 and 14 segments, more unequal than 
usual, the posterior ramus about three-fourths as long as the anterior. 
Cirrus ii has slightly unequal rami of 12 and 10 segments. Cirrus i 
has 15, 14 segments, but the posterior ramus is but little more than 
two-thirds as long as the anterior. The longer ramus has few long 
spines on the lower 9 segments, but there are a few short ones on and 
adjacent to the anterior margin (fig. 17f); also spines along the 
posterior outline. The inner faces of these segments have very few 
spines or none. The shorter ramus has armature like the longer on 
the lower five segments, but their inner faces are densely covered 
with long spines. The distal segments of both rami are densely 
covered with long spines. Cirrus vi has five pairs of spines, with some 
minute ones near their bases and along the posterior outline. 

Another individual of the same lot has cirrus 1 with 18 and 12 
segments, posterior ramus four-fifths the length of anterior. Cirrus ii, 
11 segments on both rami, anterior ramus longer by two. Cirrus iii, 
14 and 11 segments. The labrum (fig. 17a) has only five teeth on each 
side, so that at first I thought it could not be improvisus; but as all 
other characters are exactly like the others of the same colony exam- 
ined, I am reluctantly obliged to admit that what was thought to be 
one of the most tangible differences between ¢mprovisus and amphi- 
trite is not a wholly reliable criterion, though it holds in all other 
specimens I have dissected. 


Locality. Collector. Notes. 
SowthiDown sty toss. se sence: ote = ...| Rev. Mr. Sheldon........... Jeffreyscoll. Pl. 24, figs. 3-30. 
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Station 2057, east of Cape Cod (86 fathoms)..| Adbatross......-...-..--..--- Young only; identification 
: not positive. 
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BALANUS AMPHITRITE Darwin. 


1789. ? Balanus radiatus BRuGUIERE, Encyclopedie méthodique, p. 168. 

1790. ? Lepas purpurea Speneuer, Skrivter af Naturhistorie Selskabet, vol. 1, 
p. 172. 

1795. Lepas balanoides Linnseus, Pow, Testacea utriusque Siciliz, p. 23, pl. 5, 
figs. 2-7. Not of Linnzeus. 

1815. Lepas radiata Woon, General Conchology, pl. 7, fig. 7. 

1815. ? Lepas minor Woon, General Conchology, pl. 7, fig. 6. 

1854. Balanus amphitrite Darwin, Monograph, p. 240, with varieties communis, 
venustus, pallidus, niveus, modestus, stutsburi, and p. 241, var. obscurus, 
variegatus, and cirratus. 

1897. Balanus amphitrite Darwin, WEtTNER, Verzeichnis, p. 264. 

1907. Balanus carenatus GruvEL, Mem. Asiatic Soc. of Bengal, vol. 2, No. 1, p. 6. 

1913. Balanus amphitrite Darwin, Horx, Siboga-Expeditie, Monographie 31), 
p. 167, with var. malayensis, p. 172, pl. 14, figs. 8-17. 


Distribution.—Tropical and warm temperate seas. 

Next to B. tintinnabulum, this is the most widely distributed 
Balanus, and it is also variable with numerous races. I have 
attempted a revision of the American forms only. The concave 
carina and notched scutum which characterize B. carenatus are 
inconstant features in amphitrite; in fact, that form of carina is 
occasionally assumed by almost any Balanus. Whether carenatus is 
valid as a variety of amphitrite can be ascertained only when a revision 


of the oriental forms of the species is undertaken. 


The typical form of B. amphitrite is that which Darwin called var. 
communis, and figured on plate 5, figures 2e, 2h, 2/7. This form is a 
common barnacle in the Philippines. 

In some Philippine forms of amphilrite the adductor ridge of the 
scutum is very much reduced, making a close approach to the condi- 
tion found in B. alatus and B. minutus of Hoek. These forms will be 
illustrated in a report on Philippine barnacles now in preparation. 











Locality. Collector. Notes. 
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BALANUS AMPHITRITE ALBICOSTATUS, new subspecies. 
Plate 20, figs. 1 to 4. 


1911. Balanus amphitrite, var. communis Darwin, Krticer, Beitrige zur Cirri- 
pedienfauna Ostasiens, Abh. math.-phys. Klasse K. Bayer. Akad. Wiss., 
vol. 2, Suppl.-Bd., 6 Abhandlg., p. 51, fig. 102-104; pl. 1, fig. 7; pl. 4, fig. 40 
(Hongkong, Dr. Schauinsland; Yokohama, Dr. Haberer). ?Also var. niveus 
Darwin, Kriiaer, Abh. math.-phys. Klasse K. Bayer. Akad. Wiss., pl. 4, 
fig. 835 (Making, Pescadores, Dr. Haberer). 

Type.—Cat. No. 32950, U.S.N.M., from Japan. 

Distribution.—Yedo Bay to Hongkong. 

The barnacle tapers slightly to the ample rhombic orifice. Color 
varying from dark Indian red to dark livid purple with white ribs, 
which may be moderately prominent or barely raised. Sheath short, 
purplish. Radi very broad, purplish or pink tinted, their summits 
not very oblique. 

The scutum has only weak traces of growth-ridges and very fine, 
faint radial strie. The articular ridge is half the length of the tergal 
margin. The adductor ridge stands rather farther from the articular 
ridge than in ordinary amphitrite. A sharp little fold, sometimes 
doubled, divides the articular furrow. 

The tergum is narrow and long. There is only a slight depression 
running to the spur, which is narrow and typically long, separated 
by its own width from the acute basiscutal angle, or nearer in some 
lots. The carinal margin is short and arched, the basal margin 
typically somewhat excavated on the carinal side of the spur. Crests 
for the depressor muscles are strongly developed. 

The basis has sharp radial ridges within. Parietal tubes have 
numerous transverse septa in the upper part, but in the lower half 
they are rather large and open. The longitudinal septa between the 
tubes ‘‘bifurcate at their bases close to the outer lamina, making an 
irregular row of minute pores,” the degree of development of this 
structure being variable. 

Carinorostral diameter 16.5 mm.; height 10 mm. 

Carinorostral diameter 14 mm.; height 10 mm. 

Carinorostral diameter 12.5 mm.; height 8.5 mm. 

The labrum has one very small tooth on one side, two on the other. 
The margins of the notch are shortly hairy (fig. 18a). 

The mandible (fig. 18b) has three strong teeth and two obtuse short 
ones, the lower point being irregularly spinose. 

The maxilla has nine spines below the upper pair, the lower pair 
larger, and standing on a slight projection. 

The cirri could be examined very imperfectly, as they were much 
broken in the dry specimens. The posterior cirri have five pairs of 
spines on the segments. Third cirri not found. 
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This form is known by several hundred individuals received from 
H. Loomis with the label Japan and a small lot labelled Yedo Bay. 
The former grew on small sticks, the base being concave in conse- 
quence; the Yedo Bay set lived on stone, and are more strongly 
ribbed, with flat bases. A small set from Shinagawa Bay, from the 
Imperial University of Tokyo, Cat. No. 32951, U.S.N.M., has one 
individual of the typical ribbed form and several having narrower 
radii and nearly smooth surface, without white ribs, but showing the 
white septa indistinctly on the purplish parietes. As none of them 
contain the opercular valves, I do not know whether these smoothish 
examples represent another subspecies or are a smooth phase of 
B. a. albicostatus. 

Very rugged examples, the largest with a diameter of 20 mm., 
were sent from Hirado, province of Hizen, by Mr. Y. Hirase (No. 
1518, A. N.S. P.). None contain the opercular valves. They grew 
on stone. It appears that the petricolous individuals of this race are 
more strongly ribbed than those on wood (pl. 20, fig. 4). 





Fig. 18.—BALANUS AMPHITRITE ALBICOSTATUS. @, LABRUM AND b, MANDIBLE. 


A group, without locality, from the North Pacific Exploring Expe- 
dition, Capt. John Rodgers, United States Navy, consists of strongly 
ribbed specimens, the largest 19 mm. in diameter, seated on a quartz 
pebble. The spur of the tergum is decidedly shorter and broader 
than in the type lot, but the valve has the same elongate shape 
ipl 20, fig. 3). 

The figures given by Doctor Kriiger represent different forms of 
the tergum, such as are found in different colonies, but probably 
falling within the latitude of variation which must be allowed for a 
subspecies of Balanus. He figures the labrum with four teeth on 
each side, but with a hairy margin, as in my preparations. The 
number of teeth is highly variable in many species of Balanus. 

I referred the specimens of albicostatus at first to B. amphitrite stuts- 
burt Darwin, described from West Africa, on account of the narrow 
terga with long, narrow spurs. Several characters of the Japanese 
form, however, do not agree with Darwin’s account, especially the very 
wide radii, the ribs of the wall, and the absence of epidermis. Dar- 
win says of his stutsburi that the epidermis is persistent and the 
radii very narrow, and he does not mention any ribs. No other 
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known form of B. amphitrite is in the slightest degree ribbed. It may 
prove to be closely related to, or specifically identical with, B. vio- 
laceus Gruvel, described from specimens in the British Mecerint the 
locality unknown; but that form, from the description and figures, 
differs from albicosiatus by several minor details of the internal 
structure of the scuta, and particularly by the terga, which ‘ pré- 
sentent extérieurement une série de plissements longitudinaux plus 
ou moins profonds’—a structure quite absent in B. a. albicostatus. 
In my opinion, B. violaceus would be better as a subspecies of B. 
amphitrite than as a distinct species. The name is preoccupied by 
Gmelin, his Lepas violacea being a Balanus. 

Whether Balanus mirabilis Kriiger is an old specimen of albicos- 
tatus can not now be determined, since its hard parts are so exten- 
sively eroded that specific characters are largely obliterated, and 
the cirri and other internal parts were destroyed. There is no evi- 
dence that it was ribbed. .The characters of B. mirabilis, so far as 
made out, are those of B. amphitrite; but it may have had other 
features, now lost by corrosion. Until differential features are shown 
to exist, B. mirabilis may well be considered a synonym of B. am- 
phitrite 





BALANUS AMPHITRITE NIVEUS Darwin. 
Plate 19, figs. 1 to 2e. 


1854. B.a., var. niveus Darwin, Monograph, p. 240, pl. 5, fig. 2f. 

1867. Balanus improvisus, var. assimilis DARwiIN, and bastard, B. armatus and 
B, improvisus, var. assimilis, Frrrz Mitier, Archiv fiir Naturgeschichte, 
Jahrg. 33, vol. 1, pp. 329-356, pl. 7, figs. 22, 29-43; pl. 8, figs. 45, 49-51. 

1912. Balanus crenatus Bruguiere, Fow1ier, Crustacea of New Jersey, in Ann. 
Rep. N. J. State Mus. for 1911, pl. 46 (Cape May, N. J.). 


Distribution.—Vineyard Sound, Massachusetts, to the Gulf of Mex- 
ico; Southern Brazil. Low water to about 30 fathoms.! 

“White, with longitudinal hyaline lines; epidermis not persist- 
ent.” Radi rather wide, with oblique, somewhat irregular summits. 
Parietes smooth, ribbed inside, but slightly hellowed behind the 
sheath; the parietal tubes having transverse septa in the upper part, 
open below. Basis thin, porous, except in the center. 

Diameter 10 to 12 mm., often smaller. 

Scutum finely ridged externally. Articular ridge somewhat re- 
flexed, more than half the length of the tergal margin, continued 
downward in a ridge bounding the lateral depressor muscle pit. 
Adductor ridge strong, but short. 

Tergum level or with a slight depression running to the spur. 
Interior roughened; articular ridge rather strong but not overhang- 

1 The distribution here given is what I have been able to verify from specimens in hand. Darwin 
gives some foreign localities; it would be well to confirm them by dissection of specimens. Fritz Miiller’s 


Balanus improvisus, var. assimilis, and his supposed bastard between that and B. armatus, are clearly 
B.amphitrite niveus. This extends the range southward to Santa Catharina Island, in southern Brazil. 
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ing. Spur short, its width over one-third that of the base; crests 
for depressor muscles strongly developed, projecting below the basal 
margin. 

The labrum has three teeth on each side, one within the notch 
(fig. 19f). Labral palpi have two rows of spines, one of numerous 
small ones, the other of long spines; also the usual dense terminal 
covering of spines and bristles (fig. 192). 

The mandible has the two lower teeth short and blunt. (Fig. 19¢.) 

Maxilla with a nearly straight edge, and five spines between the 
upper and lower pairs of large spines (fig. 19). 

First cirrus of 18 and 12 segments, the posterior ramus two-thirds 
the length of the anterior, and having strongly protuberant segments. 
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Fic. 19.—BALANUS AMPHITRITE NIVEUS, MARCO, FLORIDA. @, SEGMENT OF CIRRUS I. 0b, MAXILLA. 
C, MANDIBLE. d, INTERMEDIATE SEGMENT OF CIRRUS VI. @é, PALPUS. f, LABRUM. 


Cirrus ii of 13 and 11 segments, strongly protuberant, the posterior 
ramus three-fourths as long as the anterior. Cirrus i with the 
anterior, outward part of the lower nine segments thickly set with 
short, conic, decurved teeth (fig. 19a); the inner faces of these seg- 
ments having long spines, not shown in the figure. The posterior 
margins of the segments are also shortly spinose. The outer ramus 
is two or three segments longer than the inner. The succeeding 
cirri are much alike. Cirrus vi has 28 segments bearing five pairs 
of spines, a few median segments having a minute sixth pair (fig. 19d). 
The above description is from specimens from Marco, Florida (pl. 19, 
figs. 2-2e). 

The definition of subspecies of B. amphitrite is a very intricate 
problem, demanding more time and material than I can command, 
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and first of all, the Darwin collection must be restudied. and type 
localities for his varieties selected. Large series from single colonies 
must be dissected, in order to ascertain the constancy of the peculiar 
features of the third cirri, which Darwin did not notico. After 
working more than a week upon the American specimens, my impres- 
sion is that the armature of the cirri varies a good deal; yet there 
may possibly be more than one race in the Atlantic coast series I have 
grouped under B. a. niveus, or two or three races may be mingled 
in a hybrid population. In many lots the gray lines of the parietes 
are faint, or they may persist only on the carina; sometimes they 
can not be made out; these variations occurring in the same colony. 
In most of the northern and some southern examples the epidermis 
persists over both parietes and radii, as in var. pallidus Darwin; and 
these forms do not agree with Darwin’s definition of his var. niveus; yet 
to separate them from others of the same neighborhoods which are 
nude when adult would be an arbitrary course. In most of the Flor- 
ida colonies there are a few individuals with lavender or violaceous 
tinted parietes, or with the lines lavender or plumbeus rather than 
gray; but these colors do not appear in the lots from north of Dela- 
ware. Itmay be noted that Darwin gives Florida among his localities 
for variety niveus. 

A diameter of over 10 mm. is rare north of Hatteras. 

B. a. niveus is one of the most abundant barnacles where suitable 
bottom is found, coating wood and especially shells in prodigious 
numbers, as far north as Vineyard Sound. It does not go, appar- 
ently, north of Cape Cod. The wide radii of these northern examples 
differentiate them readily from the much rarer B. vmprovisus; but 
externally they are not readily distinguishable from young B. eburneus. 

Sarasota Bay, Florida.—Most specimens are white with gray lines 
and white radi, but scattered among them are individuals of various 
lavender tints, or with the lines lavender tinted, radii sometimes 
pink. The colored individuals are connected with the white by 
others of nicely graduated tints. The scuta are dark in some indi- 
viduals, whether the walls are dark or light. Epidermis very thin 
or wanting. Maximum diameter about 12 mm. 

Marco, Florida.—A second set from this place has the labrum, 
palpi, mandible, and posterior cirri as described above. The maxilla 
has seven spines between the upper and lower pairs. The first cirrus 
has 18 and 13 segments (fig. 20c). Cirrus 1, 15 and 13 segments, 
rami subequal. Cirrus iii has 15 and 13 segments, the anterior 
ramus about three segments longer. The anterior ramus has 10 
segments set with short, conic teeth, and some longer twin spines dis- 
tally (fig.20b). Posterior ramus with nine armed segments (fig. 20a). 


Pine Key, Florida.—Similar to the Marco lots and intermediate. 


between them. The labrum has two and three teeth on the two sides. 
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Maxilla with six spines between upper and lower pairs. Cirrus iii 
with a few twin spinules, intermediate between figures 19a and 20. 
Cirrus vi has five pairs of spines. 





Fic. 20.—B. AMPHITRITE NIVEUS, MARCO, FLA. a, 9TH SEGMENT POSTERIOR RAMUS OF CIRRUS OI. b, 6TH 
SEGMENT ANTERIOR RAMUS CIRRUS II. Cc, 1ST CIRRUS. d, LABRUM. ¢, PALPUS. 


Cedar Keys, Florida.—Maxilla with five spines between upper and 
lower pairs, the latter standing on a little projection. Otherwise like 


Marco niveus. 
Rehoboth, Delaware.—Cuticle thin but persistent on parietes and 
radii. Gray lines distinct. In some examples the carina has a 
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Fig. 21.—B. AMPHITRIT: NIVEUS, REHOBOTH, DEL. a, LABRUM AND PALPUS. b, MANDIBLE. c, TWO 
SEGMENTS FROM THE POSTERIOR RAMUS OF CIRRUS Il. 





A 


violet tint. Scutum with the ridge below the articular ridge weak, 
adductor ridge strong and longer than in Marco individuals. Labrum 
with two-notch-three teeth. Cirrus i, 17 ard 11 segments. Cirrus 
ii, 12 and 10 segments, the posterior ramus three-fourths as long as the 
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anterior. Cirrus iliwith 11 and 10segments, the posterior three-fourths 
as long as the anterior. The basal seven segments of both rami here 
are armed with short spines in a row near the distal border (fig. 21¢), 
but there are no scattered teeth. 

Vineyard Sound (pl. 19, figs. 1-1e).—The epidermis is persistent. 
Spur of the tergum usually longer and narrower than in Marco NiWeEUs, 
sometimes pointed. 
Labrum with three 
teeth on each side. 
Maxilla with five spines 
between the upper and 
lower pairs, edge 
straight. Cirrus iii as 
in fig. 20 a, b. Pos- 
terior cirri as in Marco 
niveus. 

Vineyard Sound, 
21553, U.S.N.M. Cir- 
Fic. 22—B. AMPHITRITE NIVEUS, VINEYARD Sounp. INNER FACE sine iit has few teeth, 

OF THE EIGHTH SEGMENT OF THE OUTER RAMUS OF CIRRUS il, the posterior ones very 

SHOWING THE SHORT TEETH OF THE OUTSIDE BY TRANSPARENCE, minute and in groups of 
two or three (fig. 22, eighth segment of outer ramus, inner face; 
showing the short teeth of the outside by transparence). 
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Cape May ING Sie else's baie meis ge eee ce micneeas C. Le Roy Wheeler. ..-..-.--- On Fulgur, ete. 
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BALANUS AMPHITRITE INEXPECTATUS, new subspecies. 


Plate 20, figs. 5 to 5e. 


A series of about 40 specimens from the Gulf of California, Cat. 
No. 12398, U.S.N.M., the largest 15 mm. in diameter, was collected 
by Dr. E. Palmer. They grew on oyster shells. The shape is low- 
conic, with diamond-shaped orifice, with an even margin. Thesmooth 
parietes are of a dull purplish-blue (Ranier blue) color, with many 
indistinct, whitish, radial lines, the radii white and drab, with sum- 
mits parallel to the base. The interior is strongly costate. Basis 
porous throughout, radially grooved inside. 

Scutum with the basal margin longer than the tergal; dull dark- 
purplish, with a white band along the tergal margin, and an irregular 
whitish ray near the occludent margin. There are minute growth- 
striz and faint longitudinal scratches. The articular rib is very high 
and prominent, terminating downward in a point. Adductor ridge 
long and strong; below zt 1s a deep oblong pit, as if for a muscle- 
insertion. There is a very small pit for the lateral depressor muscle. 
The upper part of the valve is conspicuously roughened. 

Tergum white, flat externally, the rather broad spur-fasciole 
defined by grooves. Spur wide, over one-third the width of the valve, 
short, either rounded or truncate distally, separated from the basi- 
scutal angle by less than half its own width. Crests for the depressor 
muscles are strong and project below the margin. The inner face of 
the valve is roughened. Articular ridge high, articular furrow wide 
and rather deep. Scutal border rather broadly inflected. 

Possibly referable to the very inadequately described var. obscurus 
Darwin, which, from the alleged distribution, I suspect to be merely 
a color-form and not a race; yet as Darwin records no specimens of 
amphitrite from the west coast of the Americas, it is not likely that he 
had the present race. 


BALANUS AMPHITRITE PERUVIANUS Pilsory. 
Plate 24, fig. 4; plate 37, figs. 2-2c. 


1909. Balanus peruvianus Pussry, Proc. U. 8. Nat. Mus., vol. 37, p. 69, fig. 1, 
pl. 19, figs. 14 (October 18). 

Cotypes.—Cat. Nos. 38691 and 38692, U.S.N.M. 

Distribution.—Salt creeks at La Palasada, near Tumbez, Peru, 
growing on mangroves. 

General form conic, with flat or concave base and rather small 
aperture; dirty purplish white or pale dull purple, radii usually 
darker; very solid and strong. The parietes are smoothish, without 
ribs, and only minutely roughened. The aperture is pentagonal, with 
a strongly notched margin. Traces of a thin, pale straw-colored 
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epidermis are visible near the base. The parietes have small pores 
near the base, and the basis, in large part solid, has some rounded 
pores near and at the periphery. 

The scutum is nearly half as wide as long, dirty white externally, 
suffused with dark quaker drab toward the apex, with a ray of the 
same near the tergal margin; sculpture of narrow, shallow grooves, 
with wider flat intervals, which in the lower part bear membranous 
borders from former opercular membranes. The articular ridge is very 
high and oblique, abruptly truncated below, its inner face striate. An 
acute ridge defining the lateral depressor muscle insertion runs down- 
ward from it. Adductor ridge very strong but short, nearer to the 
occludent than to the tergal margin, confluent above with the articular 
rib. Adductor muscle insertion deep. Articular furrow deep. 

The tergum is bicolored, the carinal half deep quaker drab, scutal 
half white. Surface marked with superficial grooves of growth and 
the faintest traces of radial striz. There is no furrow to the spur, but 
the flat fasciole is defined by impressed lines. 
The scutal border is a little turned up. The 
spur is short, truncated distally, over one- 
third the width of the basal margin, and sepa- 
rated from the basi-scutal angle by about 
half its width. The articular rib is rather 
strong and runs toward the spur, leaving a 

Fig. 23.—Batanvs amputee broad articular furrow. The scutal margin 

PERUVIAN: ABN NEN of the valve is broadly inflexed. The carinal 
half of the interior is granose-striate. Crests for the depressor mus- 
cles are strongly developed, terminating in little teeth projecting 
at the basal margin. 

Compartments: The radii have strongly oblique summits and are 
thick to the edge, which has fine, nearly straight, long, parallel, 
weakly denticulate septa. The ale are thin, with oblique summits; 
sutural edges finely septate, the septa very regular, minutely dentic- 
ulate. The parietal pores are small, circular, and filled up solidly in 
the upper part. A transverse section midway of a compartment 
shows them partially filled, reduced to very small tubes. The inner 
faces of the parietes below the sheath have strong, rounded, smooth 
ribs, terminating below in minutely denticulate basal lamine. The 
number of internal ribs is smaller than usual, 12 in a rostrum exam- 
ined, 5 in a carinolateral compartment. The sheath is purplish gray, 
with a darker lower border, strongly ridged transversely, the ridges 
bearing minute fringes of bristles. Its lower edge overhangs shallow 
cavities. 

The basis clings very firmly to the walls, and can not be parted 
from them without breaking the interlocking lamine. It has some 
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pores near the periphery, at least in places, but is in great part pore- 
less. Central portion is thin. 

Carinorostral length of tha base 31 mm,; width 28.5 mm.; height 
23mm. Length of the scutum 10.5 mm.; width 5 mm. Length of 
the tergum 8 mm.; width 5 mm. 

The labrum has two teeth on each side of the median cleft. Palpi 
having a distal group of long spines externally. Inside there is a 





Fic, 24.—BALANUS AMPHITRITE PERUVIANUS. @, LABRUM. 6, ANTERIOR PART OF 8TH SEGMENT OF CIRRUS 
Ill. C, ANTERIOR PART OF AN INTERMEDIATE SEGMENT OF CIRRUS VI. d, OUTSIDE OF PALPUS. €, MAXILLA. 
J, MANDIBLE. 


long area of short spines, part of them curved or hooked, and a 
distal tuft of longer spines. It is similar to B. amphitrite niveus (fig. 
21a) in arrangement of the spines (fig. 24a, d). 

The mandible has blunt teeth, the fourth and fifth very short and 
obtuse (fig. 24f). 

The maxilla has 12 spines and scarcely any notch below the upper 
pair of large spines. The lower two spines are longer (fig. 24e). 

The first cirrus has rami of 26 and 14 segments, those of the pos- 
terior ramus strongly protuberant. The posterior ramus is about 
two-thirds as long as the anterior. 
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The second cirrus has 23 and 16 segments, protuberant on both 
rami. The anterior ramus is about 5 segments longer. 

The third cirrus has rami of 20 and 17 segments. The anterior 
ramus has recurved teeth on the anterior side of the first nine seg- 
ments, and there are some erect spinules near the anterior distal 
angle on most of the segments. The posterior ramus has very few 
straight teeth on a few of the lower segments (fig. 240). i 

Cirrus iv has no teeth or spinules on the segments. 

Cirrus vi has five pairs of spines on the median segments, with a 
few small spines springing between the large spies of the upper 
four pairs (fig. 24c). Lowest pair is much smaller than the others. 
The penis is about equal to the posterior cirri in length. 

I at first described this form as a distinct species, but a larger 
acquaintance with this group of Balanus induces me to reduce it to 
subspecific rank, although it is as distinct from @mphitrite as several 
East Indian forms described as species. At present we know very 
little about west American forms of the amphitrite group—only 
what is contained in this work—and the final status of the several 
forms existing from Lower California and Peru can not be foreseen. 

B. a. peruvianus is closely related to B. amphitrite, but it differs in 
the following characters: (1) It is a much stronger barnacle, with the 
parietal tubes filled up solidly, except close to the base. (2) The 
basis clings strongly to the walls and has very few pores. (3) The 
sheath is dark colored. (4) The tergum is flat outside, and has a 
wider spur. Finally, it reaches a larger size. 

The opercular valves are variegated with dark rays or areas, as 
in dark forms of B. amphitrite. The mouth parts and cirri do 
not differ materially from those of B. amphitrite. The pores of the 
parietes are filled up except close to the base, and might readily be 
overlooked. The basis is not solid, as I stated in the original descrip- 
tion. It has distinct pores, near the periphery only, which did not 
appear in the sections I made at first. They may be seen in plate 
24, figure 4, which shows part of the basis adhering to the rostrum. 


BALANUS CONCAVUS Bronn. 
Plate 21, figs. 1—1e. 


1831. Balanus concavus Bronn, Italiens Tertiir Gebilde und deren organische 
Einschliisse, p. 127- 

1838. Balanus concavus Bronn, Lethza Geognostica, vol. 2, p. 1155, pl. 36, 
fig. 12a-e. 

1854. Balanus concavus Bronn, Darwin, Monograph, p. 235, pl. 4, figs. 4a-e. 
Monograph on the Fossil Balanidze and Verrucide of Great Britain, p. 17, 
pl. 1, figs. 4a—-p. 

1904. Balanus concavus Bronn, G. C. Martin, Maryland Geological Survey, 
Miocene, p. 94, pls. 33, 34 (—B. c. chesapeakensis). 
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1906. Balanus concavus Bronn, De AuessaNnprt, Paleontographia Italica, vol. 
12, p. 295, pl. 16, figs. 21-25; pl. 17, figs. 1-4. 

Type-locality—Andona Valley, near Asti, Piedmont. Pliocene. 

Distribution.—Oligocene to Pleistocene of Italy. Pliocene of Eng- 
land and Portugal. Various races or subspecies in the Miocene and 
Pliocene of the United States. Other races recent from California to 
Peru and in the Philippines. 

Balanus concavus, in the broad sense, was an abundant barnacle 
throughout the Neocene in both hemispheres. In the Miocene, 
when our definite information begins, there were several strongly 
individualized races, possibly species, but here ranked as subspecies. 
These continued, in their several areas, into the Pliocene with more 
or less change; in the Mediterranean basin they endured into the 
Pleistocene. The total disappearance of the group from Recent 
Atlantic faunas does not seem explicable at present. 

The typical form of B. concavus, as figured by Bronn and recently 
treated in detail by De Alessandri, is conic or convexly conic, with 
the orifice more or less contracted, or often cylindric with large orifice. 
The summits of the radii are very oblique, and the parietes are usually 
ribbed, not very strongly, or variously roughened. Sometimes it is 
smooth. The Pliocene examples often show color-stripes. De 
Alessandri, who studied Italian specimens from Oligocene (Tongrian 
of Sardinia) to Pleistocene, does not record any change throughout 
the duration of the species in that area—a remarkable constancy if 
really the fact. I believe, however, that he had not seen the opercu- 
lar valves of the Oligocene form. 

The British Red Crag examples (pl. 21, figs. 1, 1¢, from the Jeffreys 
collection, Cat. No. 12058, U.S.N.M.) are practically typical, but they 
perhaps vary somewhat from the Italian by having the tergum 
sometimes narrower, with a longer spur. My plate 21, figure 15, is 
very similar to one of De Alessandri’s figures (pl. 4, fig. 21) of a 
topotype. 

The scutum has rather coarsely latticed sculpture, the longitudinal 
striz often divided, and obsolete on the roundly inflected tergal 
margin. The basitergal angle is cut off. The adductor ridge is 
quite short and not very prominent. The inner border of the rather 
deeply sunken depressor muscle pit is slightly prominent, but not 
raised into a ridge. 

This European form was an abundant Pliocene barnacle of that 
area, where it seems to have existed almost to the present time. It 
has not been found in America, where various other races of the 
species existed, and is noticed here merely for comparison with the 
latter. 

Our definite knowledge of East American barnacles of the concavus 
type begins with the Miocene, continuing to the Pliocene, when the 
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species became extinct in this area. It appears that two phyletic 
series are represented, strongly differentiated from their first appear- 
ance, and both differing from any European forms known tome. In 
the glyptopoma series the scutum is narrower, more strongly sculp- 
tured than European concavus. In the proteus series it is wider, 
more delicately sculptured. The sequence of known forms is about 
as follows: 


Europe. Eastern America. West America. 
PROCON eis ici ot ml cto n.e's'a nieve a yee mien eis laral-lee ahem aie Saya cl ae Ree *regalis pacificus 
PIcIstOCENC +o. | SCONCANMIN. «HE orl amcle ear. ota. Ste cites erie ee ate pacificus 
Alligator | 

Pliocene....... concavus | Creek form glyptopoma 

Miocene. ...-.- concavus | proteus glyptopoma ? coosensis 

|——chesapeakensis | 
Oligocene. ..-. concavus | 


BALANUS CONCAVUS GLYPTOPOMA, new subspecies. 
Plate 21, figs. 2, 3; plate 22, figs. 2—2c. 


In the Yorktown, Virginia, Miocene there is a rugged, small-ribbed 
form (pl. 21, fig. 3) resembling the typical B. balanus superficially, 
and reaching a diameter of about 25mm. There are fully 20 pores 
in the rostrum. The opercular valves resemble those of the following 
form, which may fairly be considered a direct descendant. 

The typical B. c. glyptopoma of the Caloosahatchie Pliocene (pl. 21, 
fig. 2; pl. 22, figs. 2-2c) has rather numerous small ribs on the parie- 
tes, sometimes weak or nearly obsolete, and not stronger toward 
the apices. The orifice is large, the summits of the radii not very 
oblique. Carinorostral diameter 20 to 37 mm. The scutum is 
sculptured with strong growth-ridges cut into high, erect nodes by 
the rather deep longitudinal striz. This sculpture is coarser than in 
other subspecies of B. concavus. The tergal side is abruptly bent 
nearly at right angles with the rest of the valve, is deeply grooved, 
but without nodes. The adductor ridge is strong but rather short. 

The tergum has a short, obliquely truncate spur. 

1 T have seen some American Oligocene barnacles probably belonging to the concavus stock, but without 
opercular valves. 
Prof. Gruvel has recorded B. concavus as recent from Rio Janeiro, on the evidence of specimens in the 


Paris Museum, collected by Delalande 1817. As there is no other Atlantic record, this requires confirma- 
tion. See Nouv. Arch. du Mus., ser. 4, vol. 5, p. 136. 
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BALANUS CONCAVUS PROTEUS Conrad. 
Plate 22, figs. 3-3c. 


1834. Balanus proteus ConRAD, Journal of the Academy of Natural Sciences of 
Philadelphia, vol. 7, p. 134 (James River, Suffolk; Yorktown, Virginia). 
1845. Balanus proteus Conran, Fossils of the Medial Tertiary of the United 

States, No. 3, p. 77, pl. 44, fig. 1 (Prince George Co., Virginia). 

A large, solid, conic form, with small, angular, and deeply toothed 
orifice, and very strong, unequal ribs, resembling the geniculatus form 
of B. balanus. 'The summits of the radii slope steeply. The opercular 
valves are thin and frail for so solid a barnacle. Scutum with much 
finer, more delicate external sculpture than Crag concavus, the longi- 
tudinal grooves shallower; tergal marginal inflection narrower; artic- 
ular ridge delicate. Adductor ridge usually somewhat better devel- 
oped than in Crag concavus; and there is a slightly raised edge to 
the depressor muscle pit. The tergum is wider than that of typical 
concavus. It commonly grows on oysters or the large Pectens, often 
in very fine groups. 

B. c. proteus seems to have persisted to the Pliocene in a somewhat 
changed form. Abarnacle from the Floridian Pliocene of Alligator 
Creek is very solid and strong; aperture contracted, but less than in B.c. 
proteus; parietes ribbed throughout or near the apices only. Oper- 
cular valves not seen. Diameter 50 to 60 mm., height somewhat 
greater. 

BALANUS CONCAVUS CHESAPEAKENSIS, new subspecies. 


Plate 22, figs. 1-le. 


1890. Balanus converus, American Naturalist, p. 771 (presumably an error for 
concavus; no description). 

1904, Balanus concavus Bronn, Martin, Maryland Geological Survey, Miocene, 
p. 94, pl. 33, figs. 1-6; pl. 34, figs. 1-7. 

Type.—No. 1148, A.N.S.P. 

Distribution —St. Marys and Choptank formations, Miocene of 
Maryland. 

A large, solid barnacle, with small orifice, the parietes having few, 
strong ribs near their apices, becoming broader and lower downward 
until they disappear, and with a peculiar fine sculpture as if shriveled; 
radii sunken, slitlike in the lower part. 

Diameter 57 mm., height 44 mm. 

Scutum having fine, unequal, longitudinal strie over the rather 
low and wide growth-ridges, about as in B. c. proteus. Ridges of the 
inner face more developed than in B. concavus or proteus; adductor 
ridge long, high in the middle. The large and deep pit for the lateral 
depressor muscle has a strongly raised bordering ridge, which is 
parallel to the adductor ridge, and nearer it than to the tergal margin, 
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Tergum triangular, with a long spur more than its own width from 
the basiscutal angle. The spur is continued as a rounded ridge on — 


the inner face of the valve; borders of the external furrow folded 
closely together. This appears to be a lateral branch of the B. e. 
proteus stock. 

Balanus finch Lea, from St. Marys, Maryland),' may be a very 
young specimen of this race, but it is smooth, and the opercular valves 
are unknown. ‘The young of chesapeakensis should be strongly cos- 
tate. 

There are probably one or more races of the concavus group in the 
Atlantic slope Miocene, in addition to those already mentioned. 
Darwin’s figures, 4h, 47, 4k, represent a Maryland form unlike any I 
have seen. The subject deserves further investigation with much 
more material than I can command. 


BALANUS CONCAVUS PACIFICUS, new subspecies. 


Plate 23, figs. 1-2c. 


Type.—Cat. 32953, U.S.N.M., from San Diego, California. 

Distribution.—Northern California to Callao, Peru; Pliocene and 
Pleistocene of California.? 

The barnacle is conical (or cylindric), with a diamond-shaped 
orifice with the peritreme but slightly toothed; smooth, the wide 
radii but slightly sunken; striped with vinaceous or deep vinaceous 
on a much paler or white ground, the radii and sheath vinaceous or 
white. Epidermis thin and transparent, usually persistent on the 
parietes. The opercular valves have more or less vinaceous coloring, 
chiefly inside and near the apices. 

Greatest diameter 34 mm.; height 204 mm. (type, pl. 23, fig. 1). 

Greatest diameter 25 mm.; height 55 mm. (cylindric; San Pedro). 

Greatest diameter 22 mm.; height 264 mm. (cylindric; Crescent 
City). 

Greatest diameter 18 mm.; height 9 mm. (conic; Crescent City). 

The scutum has rather low growth-ridges and close, unequal, radial 
strie throughout. The articular ridge is small, reflexed and not much 
over half as long as the tergal margin. Adductor ridge high and long, 
approaching the basal margin. A thin but high ridge bounds the 
lateral depressor muscle insertion, its crest usually curving toward it, 
to form an imperfect tube. 

The tergum is broad, triangular, with a nearly closed furrow to 
the spur. Spur rather long, separated by its own width or less from 
the basiscutal angle. The scutal border is but slightly inflected. 
Crests for the depressor muscles are moderately developed, weakening 
near the basal margin. Articular ridge is low. 





1 Contr. to Geol., p. 211, pl. 6, fig. 222, 2 See Arnold, Mem, Cal. Acad. Sci., vol. 3, 1903, p. 344, 
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Compartments.—The radii are wide, with the summits making angles 
of about 45 degrees with the base in young or small individuals, large 
ones having nearly horizontal summits; sutural edge with the laminz 
denticulate below. Interior of parietes ribbed. Parietal tubes very 
numerous, about 20 in the rostrum, without transverse septa, but filled 
up near the apices. 

The basis clings very firmly to the walls. It is porous throughout, 
and in large specimens the lower part is somewhat vesicular, though 
it is nowhere very thick. 

The labrum of B. concavus has three teeth on each side of the notch, 
according to Darwin; but in that from Long Beach (fig. 25c) there 





Fig. 25.—BALANUS CONCAVUS PACIFICUS, LONG BEACH, CALIFORNIA. a, SECOND CIRRUS 
OF LEFT SIDE. 6, MAXILLA. c, LABRUM. d, 11TH SEGMENT OF THE ANTERIOR RAMUS OF 
CIRRUS Il. €, MANDIBLE, 
are none on one side and the outer one on the other side is bifid 
or twinned. Such asymmetry in the labrum is so frequent as to be 
hardly anomalous. In a specimen from Albatross station 2939 there 
were two excessively minute teeth on one side, none on the other. 
The mandible has four teeth, the fifth united with the lower point. 
The bifid tip of the second tooth in figure 25¢ is similar in both man- 
dibles of the individual figured. In a specimen from station 2939 
(fig. 266) the second tooth is minutely bifid on one side, simple on 
the other, and the third and fourth teeth are very obtuse. This 
tooth is often more or less noticeably bifid in other species of the 


group. 
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Maxilla (fig. 25b) with nine spines between the upper and lower 
large pairs, the lower pair standing on a projection, in a Long Beach 
individual, but this is scarcely noticeable in that from station 2939. 

The first cirrus in a specimen from Long Beach has 18 and 16 
segments, the anterior ramus slightly longer, the posterior having 
extremely protuberant segments. Cirrus ii has subequal rami of 15 
and 14 extremely protuberant segments (fig. 25a). Cirrus i, anterior 
ramus, has a few long ‘‘teeth”’ or rather short, spikelike spines on the 
outer face of each segment near its anterior border. Those farther 
from the anterior border are often twinned. By focusing down, some 
excessively small spines, in groups of three or four, may be seen close 
to the distalsuture. The posterior ramus hasnosuch armature. The 





Fig. 26.—BALANUS CONCAVUS PACIFICUS, STATION 2939. a, ANTERIOR PART OF THE 13TH SEGMENT OF 
THE FORWARD RAMUS OF CIRRUS II. 6, MANDIBLE, Cc, ANTERIOR AND POSTERIOR PARTS OF THE 
8TH SEGMENT. 


inner faces of the segments of both rami bear long spines. The fourth 
cirri have no teeth. Later cirri have segments with four pairs of 
spines. 

In a larger example, from Albatross station 2939, the third cirrus 
has its outer face set with curved, conic teeth on the anterior ramus 
(fig. 26a), and with similar teeth mingled with bifid, trifid, or comb- 
like teeth (fig. 26c) on the posterior ramus, the teeth grouped near the 
anterior and posterior distal angles of each segment. The fourth 
cirrus has a few small erect spinelike teeth on the anterior distal 
part of the lower segments of the anterior ramus. 

One of the large specimens from station 2939 has rather strong 
rounded ribs in the lower half of the parietes, the upper half being 


ribless and pink striped. Others of the same lot are typical in 


sculpture (pl. 23, figs. 2-2c). 
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Its wide terga and the nearly level summits of the radii give 
this west coast barnacle the appearance of B. tintinnabulum. In 
these characters it certainly differs widely from the original B. con- 
cavus, which had a very deeply toothed orifice and narrow terga. 
No estimate of the relation it bears to the very large barnacle of the 
Oregon Miocene (coosensis Dall) can be formed until the opercular 
valves of the latter are found. Darwin’s plate 4, figures 4a—4c, from 
Panama, belongs, I believe, to the Californian race, but I have not 
seen any Panamic or Peruvian specimens. 

B. concavus pacificus attains a size much greater than B. amphi- 
trite; the scuta differ by their longitudinal striation, the terga by the 
longer spur and the well-developed, more or less infolded furrow of 
the exterior. The rami of the first cirrus are but slightly unequal in 
length, while in B. amphitrite they are very unequal. Finally, the 
armature of the third cirri is less developed in concavus. 

Of the variations of B. concavus pacificus in California it need 
only be said that when crowded the cylindric form is assumed. 
The details of the mouth parts and cirri are from a specimen of 15 
mm. diameter from Long Beach, one of a group on Trophon triangu- 
laris. Specimens from Santa Maria Bay, on the western coast of 
Lower California, are more solid than the type, deep hellebore red 
with coral pink radii, having some resemblance to B. tintinnabulum 
coccopoma. The opercular valves are wanting. 

In the specimens from Albatross Station 2939, near Newport, Cal- 


_ifornia (pL 23, figs. 2-2c), both scutum and tergum are narrower 


than in the type. The adductor ridge is more united with the articu- 
lar ridge above, and the articular furrow is deep, bridging over the 
pit of the depressor muscle, which thus becomes tubular. While the 
actual structure has not changed much, the appearance is quite 
unlike the ordinary form. See page 337. 

Darwin has noticed the same tubular structure of the depressor 
muscle pit in Panamic examples. The tergum in the specimens from 
station 2939 has a much shorter spur than in the type of pacificus, 
but varies in different examples; its external furrow is not quite 
closed. 

The armature of the cirri varies; the larger individuals from sta- 
tion 2939 examined having more ‘‘teeth”’ on the third cirrus than 
the smaller one from Long Beach, and also having a few on the fourth 
cirrus, where I found none in the smaller specimen. 

The oriental form or forms of B. concavus are unknown to me. 
As it was not obtained by the Siboga or the Albatross expeditions, 
I presume that it is either rare or local. 
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Depth 
U.S. F.C : 
Bra Locality. (fath- Collector. Notes. 
Station. oms). 
Crescent City; Cabisl ss sass soe cess ae Unknowns 22)26.6ee Cat. No. 13111. 
4492 | Monterey Bay, Cal.............- 20 || sA lbatrossts ceo. oe 
Gan PedrorGalth Sikes Noe Neds seeks W.M. Gabb.......... Coll. A. N. 8. P. 
ong iBeach) Callxcc 2 a eerie | Genet sae MrsOldroydis. 252. On Trophon. 
2939 | Near Newport, Cal.............. 27,.\ AbathOse se nese ee =e 
4420 | Near San Nicolas Island........ BoE a eee GOs 2. Se SE cane 
BaniDiepo Cali 2c esas dn ee see cee cee DrPalmers 2 eee 
4303-4 | Near San Diego, Cal............ 21-25 || “Albatross ee - seo asae 
Santa Maria Bay, Lower Cal....|..........|.-.-- GOS 22 aos tae seecioee 


1 This locality, if authentic, carries B. c. pacificus well north of the greater part of its faunal associates 


in southern California. The distribution of the species on the coast above Monterey needs further 


investigation. 


BALANUS CONCAVUS COOSENSIS Dall. 


1909. Balanus tintinnabulum coosensis Datu, The Miocene of Astoria and Coos 
Bay, Oregon, U. 8. Geol. Survey, Professional Paper No. 59, p. 138, pl. 19, 
figs. 1, 6. 

This is a very large form from the Miocene of Coos Bay, Oregon, the 
greatest diameter 50 mm. Parietes smooth; radii with oblique 
summits, thereby agreeing with most forms of concavus, but differing 
from B. tintinnabulum and B. concavus pacificus. The parietal tubes 
of one of the type lot have no transverse septa. There are about 
39 tubes in the rostrum. The radii are not porous. It is therefore 
not related to B. tintinnabulum, which has not been found fossil in 
America, and is represented in the recent fauna by quite different 
forms. The opercular valves of B. c. coosensis have not been found, 
so that the reference to B. concavus, though probable, is provisional. 

A rather strongly ribbed barnacle from the Lower Miocene or 
Upper Oligocene of Ventura County, California, has been referred to 
B. concavus by Ralph Arnold.t It resembles B. c. glyptopoma exter- 
nally, but the opercular valves and structure of the wall are unknown. 


BALANUS REGALIS, new species. 


Plate 21, figs. 4, 4a. 


Type.—Cat. No. 43485, U.S.N.M., from Point Abreojos, west coast 
of Lower California. Albatross, March 14, 1911. 

A large, strong barnacle. The walls form a cone strongly bent 
toward the rostrum. Parietes rather finely, irregularly ribbed and 
with large folds near the base. Color, from old rose to Vandyke red 
and dahlia carmine, clouded with white, the sheath and interior pale 
flesh-tinted. Aperture broadly ovate. 

The carina and carinal latera are closely united by linear sutures, 
externally visible with difficulty. The other sutures are deep, narrow 
clefts. Radii are extremely narrow, almost wanting, or represented by 
irregular, roughened ledges, their summits very oblique, their edges 
very irregularly crenulated, and not in contact with the broad, 





1U. &. Geol. Surv. Bull. 309, pl. 32, fig. 5. 
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flat, opposed sutural edges, which have fine, irregular, denticulate 
crenulation. The ale are narrow, with very oblique summits. The 
rostrum is short and broad; lateral compartments very broad; carino- 
laterals very narrow. ‘There are deep, rather roomy hollows behind 
the lower edge of the sheath. 

The interior surface is rather strongly ribbed near the base, becom- 
ing smooth above. Each rib is continuous with a septum in the wall, 
as usual. The parietal pores are large, square, separated by thin 
septa, which at their junction with the inner plate of the wall are 
thicker and denticulated, as usual. There are a few small, incomplete 
septa arising from the outer plate of the wall. The parietal pores 
are not filled up in the upper part, but transverse septa are rather 
numerous, from the base up. 

The basis is strong, flat, rather well provided with round pores, 
but there is no underlying cellular layer. It clings very firmly to 
the walls. 








Carino- 
rostral Pee Height. 
diameter. c 
Qe oe833 60 62 38 mm. 
meoeitee 59 65 46 mm. 





This large and handsome barnacle is known by two individuals 
calcified together, which grew on some nearly flat object. The 
opercular plates and body were not collected. It is remarkable for 
the absence of radii, which are represented only by irregularly rough- 
ened white thickenings along the carinad borders of the lateral com- 
partments; also for the intimate union of the carina and carino- 
lateral compartments, the sutures being merely linear or wholly 
obliterated, although the surface is not eroded. The color and the 
very short rostrum (if the latter is not the result of some unusual 
situation or position of the imdividuals), are also notable. The 
species should be readily recognizable, since there is no west coast 
barnacle which could be confused with it, to my knowledge. 

The affinities of this form can not be worked out until complete 
specimens come to hand, but the walls suggest relationship with B. 
concavus and possibly B. nubilis; at all events, it belongs to the 
same division of the genus, group C of Darwin’s classification. The 
transverse septa of the parietal tubes serve to further distinguish B. 
regalis from both B. nubilis and B. concavus pacificus. Among the 
forms of B. concavus, it has some superficial resemblance to B. ce. 
proteus, of the Virginian Miocene. It should be noted also that there 
is a rare ribbed form of B. c. pacificus, shown in plate 23, figure 2e. 

As this is one of the largest and handsomest west coast barnacles, 
it is hoped that living specimens will be looked for, in order to com- 
plete its description. 
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BALANUS POECILUS Darwin. 


1854. Balanus poecilus Darwin, Monograph, p. 246, pl. 5, figs. 3a, 3b. 


Type.—British Museum. 

Distribution.—W est coast of South America, attached to an Avicula 
(Cuming). 

Shell fragile, tubulo-conical; fine dark-rose color, freckled with 
transverse, sharply pointed, fine, zigzag white lines, and obscurely 
striped longitudinally. Basal diameter one-half inch. 

Scuta dull red with a white band along the tergal margin, externally 
smooth; articular ridge moderately developed, slightly reflexed. There 
is no adductor ridge. There is a distinct pit for the lateral depressor 
muscle. 

Tergum with the scutal margin unusually prominent, toothed; 
longitudinal furrow shallow, the edges not folded in. Spur short, 
barely one-third the width of valve, with the lower end sharply 
truncated, parallel to the basal margin. 

Walls very fragile; radii fragile, broad, their summits moderately 
oblique. Basis with an underlying cancellated layer. 

Cirri, first pair with one ramus longer by about four segments, the 
shorter ramus with protuberant segments. Sixth pair with segments 
much elongated, but bearing only four pairs of spines. 

This species is not contained in the United States National Museum, 
and seems to be known by only one group of specimens, with the 
indefinite locality recorded above. The above details are abbre- 
viated from Darwin’s description. It does not differ much in essen- 
tial characters from B. amphitrite, but the absence of an adductor 
ridge of the scutum and the sharply truncated spur of the tergum 
are sufficient to distinguish it. 


BALANUS ALATUS Hoek. 


1913. Balanus alatus Horx, Siboga-Expeditie, Monographie 300, p. 175, pl. 15, 
figs. 1-8. 
Type.—Siboga station 97, latitude 5° 49’ .7’’ north, longitude 
119° 49’ .6’’ east, northeast of the Sulu Archipelago, 564 meters. 
B. alatus was founded on two specimens, having a diameter of 
about 3.25 mm. A few specimens which I refer to this species were 
taken at Albatross station 5163, in the Tawi Tawi group of the Sulu 
Archipelago, off Observation Island, in 28 fathoms. The basal 
margin of the scutum is shorter than the tergal margin; maximum 
diameter of the base about 9 mm. 


BALANUS POECILOTHECA Kriiger. 


1911. Balanus poecilotheca Kriicrer, Beitrige zur Cirripedienfauna Ostasiens, 
Abh. der Math.-Phys. Klasse der K. Bayer. Akad. der Wissenschaften, 
vol. 2, Suppl.-Bd., 6 Abh., p. 48, pl. 1, figs. 2c-e; pl. 3, fig. 32. 
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Type-locality.—Okinose bank, Sagami Bay, Japan. 

Numerous examples from fence Albatross stations seem referable 
to this species, agreeing well with the description, except in having 
the lower teeth of the mandible blunt. 

D. 5134. Sulu Archipelago, near Balukbaluk Island, 25 fathoms. 

-D. 5135. Sulu Archipelago, vicinity of Jolo, 161 fathoms. 

D. 5146. Sulu Archipelago, vicinity of Bice 24 fathoms. 


BALANUS TRIGONUS Darwin. 
Plate 26, figs. 1 to 13e. 


1854. Balanus trigonus Darwin, Monograph, etc., p. 223, pl. 3, figs. 7a-7/ (‘‘Java; 
East Indian Archipelago; Peru; West Colombia; California; Sydney; New 
Zealand”’). 

1867. Balanus armatus Miter, Archiv fiir Naturgeschichte, Jahrg. 1867, vol. 1, 
pp. 329-356, pl. 7, figs. 1-21, 23-28; pl. 8, figs. 44, 46-48; pl. 9, fig. 56. 

1868. Balanus armatus MiutER, Ann. Mag. Nat. Hist., vol. 1, p. 392. 

1897. Balanus trigonus Darwin, WELTNER, Verzeichnis, p. 262. 

1911. Balanus trigonus Darwin, Kricer, Beitriige zur Cirripedienfauna Ostasiens, 
in Abh. Math.-Phys. Klasse der K. Bayer. Akad. Wissensch., vol. 2, Suppl.- 
Band, p. 49, figs. 98-100, pl. 1, fig. 6; pl. 3, fig. 33. 

Type.—British Museum. 

Distribution.—Pacific, from Tokyo Bay, Japan, through the East 
Indies to Sydney, New South Wales, and New Zealand; Red Sea; 
West America from Peru to southern California. Atlantic, West In- 
dies to southern Brazil; Madeira and Azores to South Africa.t 

According to Darwin, it is described as follows: 

Parietes ribbed, mottled purplish-red; orifice broad, trigonal, hardly toothed. 
Scutum thick, with from one to six longitudinal rows of little pits. Tergum without a 
longitudinal furrow, spur truncated, full one-third the width of valve. 

General appearance: Shell conical, generally depressed; orifice broad, triangular, 
almost equilateral; walls colored or only mottled with purplish-pink, having either 
irregularly branching, or regular, longitudinal ribs, which are generally white. The 
radii are pale pink or nearly white; the opercular valves have either their upper 
parts, or nearly their whole surface, clouded with pinkish-purple. The epidermis is 
not persistent; the walls are moderately strong. The largest specimen was one inch, 
but generally full-grown specimens are about half an inch in basal diameter. 

The opercular valves have their lower growth-ridges minutely 
fringed with bristles when unworn. The membrane lining them is 
dark purple. When cleaned both valves are in part of a pink color 
internally. 

The scutum has prominent, narrow growth-ridges which cross 
several deep longitudinal furrows, producing rows of small, deep pits. 
There may be from two to six such rows in San Diego individuals of 
one group. Very rarely there are individuals without pits, according 
to Darwin. The articular ridge is rather long; articular furrow deep 


3? 


1 The locality ‘“Delaware,”’ given by Weltner (Verzeichnis, p. 262), could refer only to imported speci- 
mens, as B. trigonus is certainly not found living there. 
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and narrow. There is a short adductor ridge, not united with the 
articular, and not extending upon the lower fourth or third of the 
valve. The lateral depressor muscle lodges in a deep cleft. The 
width of the scutum varies rather widely, and the tergal side is 
abruptly deflected. 

The tergum is relatively large, wider than the scutum, and a trifle 
shorter. It is flat, with slight growth-lines and no furrow to the 
spur; the latter stands close to the basiscutal angle, is very short, 
truncate, and broad, one-half to one-third the width of the valve. 
Inside there is a moderate articular ridge, defining a broadly open 
articular furrow; the scutal border is not inflexed. Crests for the 
depressor muscles are sharp and numerous. 

The labrum (fig. 27b) has three rather strong teeth on each side. 
Palpi substantially as in B. amphitrite (See p. 93, fig. 19e). 
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Fic. 27.—B. TRIGONUS, WEST INDIES. a@,MANDIBLE. 0b, LABRUM. C, MAXILLA. 


Mandible (fig. 27a) with four teeth and an irregular lower point. 
Maxilla (fig. 27c) with seven or eight spines between the upper and 
lower large pairs, which stand upon very slight projections. 

Cirrus i has rami of 20 and 9 segmients, the posterior ramus half as 
long as the anterior, its segments moderately protuberant. Cirrus ii 
with 10 and 8 segments (West Indies), or 13 and 9 segments (Cape 
St. Lucas, Lower California). Cirrus iii having 15 and 12 segments, 
the anterior ramus 4 segments longer. The lower segment of the 
pedicel is very broad. The segments of both rami are convex an- 
teriorly, and armed with thorn-shaped teeth. Smaller teeth, grad- 
ing down to minute tubercles, are on the adjacent outer face of the 
segment. These may be numerous, as in the West Indian individ- 
ual figured (fig. 28a), or few, as in that from Cape St. Lucas (fig. 28d). 
The distal two segments of the anterior ramus, and four of the pos- 
terior, have no teeth. The inner faces of the toothed segments of the 
anterior ramus are smooth, but those of the posterior ramus have some 
or many long spines. Cirrus iv is long, like the following cirri, but 
about six segments near the middle of the outer ramus have small 
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teeth on the anterior margin (fig. 28b). The later cirri have four 
or at most five pairs of spines (fig. 28¢). The second joint of the 
pedicel of cirrus vi has an upwardly directed tooth near the proximal 
posterior part, usually with a few minute ones above it (fig. 28c.) 

B. trigonus may usually be readily recognized by the triangular 
orifice, the ribbed and colored walls, the rows of little pits in the scutum 
(which, however, may rarely be wanting, or in very old specimens 
they may be obscured or removed by erosion), and the thin, flat 
tergum with a broad spur. The shape of the orifice varies, two angles 





Fig. 28.—BALANUS TRIGONUS. @, SEVENTH SEGMENT OF ANTERIOR RAMUS, CIRRUS II. 0, 
EIGHTH SEGMENT OF CIRRUSIV. Cc, SECOND SEGMENT OF THE PEDICEL OF CIRRUS VI, WITH 
PART OF THE LOWER SEGMENT AND BASES OF THE RAMI. d, SEVENTH SEGMENT OF AN- 
TERIOR RAMUS, CIRRUS Il, CAPE ST. LUCAS. e, A MEDIAN SEGMENT OF CIRRUS VI. ALL 
FIGURES EXCEPT d FROM WEST INDIAN SPECIMEN. THE RIGHT SIDE IS ANTERIOR. 


of the triangle often being cut off, forming two short facets, changing 
the triangle to a pentagon with two very long sides. 

It is very frequently associated with other barnacles, and is one 
of the forms often found on ships’ bottoms. Sometimes it forms 
masses on shells, which may be completely covered excepting the 
aperture. Doctor Kriger, who has given an excellent account, with 
figures, found it on crabs from Japan, where it is a common species. 
He also records a group of small individuals embedded Acasta-like 
in asponge. He independently reached Fritz Miller’s idea that the 
spines on the third cirrus were evolved to break away sponge-spicules 
from the orifice. 
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The size and the sculpture of the scutum are variable among indi- 
viduals, and especially in different colonies, even in the same general 
region. Thus, a lot of small trigonus from Misaki, Sagami, Japan, 
growing on Fusus, has but one row of pits in the scutum, though they 
were apparently adult. Another Japanese lot from Kagoshima, at 
the southern extreme of Kyushu, has long, narrow scuta, with several 
rows of pits. Detailed faunistic studies are needed to determine the 
significance of such variations. 

It is quite possible that the Atlantic form of B. trigonus (pl. 26, figs. 1— 
12a) can be separated from the Pacific form (pl. 26, figs. 13-18e) as a 
race or subspecies. The typical Pacific form of trigonus, as figured 
by Kriiger Japan) and shown in figure 28d, Cape St. Lucas, has the 
anterior margin of the segments of cirrus 1 more protuberant and more 
coarsely toothed than in Atlantic examples examined (fig. 28a). The 
tergum is somewhat wider. If these differences prove constant, when 
a large series is examined, the Atlantic race may be called B. trigonus 
armatus. As most of the specimens at my command are dry, I have 
been unable to satisfy myself that the differences are sufficiently con- 
stant to have racial value. 

Balanus armatus Fritz Miller, from Santa Catharina Island, 
Brazil, has been accepted by subsequent authors as a valid species. 
It is merely a variety of B. trigonus, due to station. It lives on 
sponges, Papillina or Reniera, on the polyp Carvoa, or rarely on 
Purpura, or on rocks, in that case assuming the ordinary ribbed 
exterior of B. trigonus. According to Miller, who has given a full 
and beautifully illustrated description, the orifice is pentagonal. 
The projecting apices of the compartments make the peritreme toothed; 
surface generally smooth, more rarely having indistinct ribs. Those 
seated on rocks have stronger ribs. There are sometimes traces of 
epidermis on the lower parts of the parietes. Miller states of the 
terga, “Diese stimmen ganz mit der von Darwin fiir Balanus trigonus 
gegebenen Beschreibung tiberein,” but he figures the spur with a 
more rounded distal end, quite possibly an oversight in drawing. © 
The narrowness of the tergum, as figured, agrees with Antillean 
specimens. On the west coast the tergum is broader. The scuta 
are exactly as in a common Pacific form of trigonus. The mouth 
parts and cirri, as figured by Miller, agree well with those organs 
in West Indian trigonus, even in the small details, which vary more 
or less in specimens from different localities. Part of Miller’s figures 
of armatus are copied photographically in plate 26, figures 1 to 11. 
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Locality. Donor or collector. Notes. 
SEIHBMIE LO OAIN OFTNS 5 n505 22 o25 vo danssie bases eee Re CP Stearns: -=- se... 25. On Tegula. 
Magdalena Bay, Lower California ................ Can Orcutt 22350 sos 5 
Head of Conception Bay, Gulf of California....... PaulBartseh; 22. 25. |. 2! 
Manzanillo, Colima, Mexico...........--.......--- CU ReOLculiats =o. aoe On drifted pile. 
eerie ee fear esse Se CPR a Dr. W.S.W.Ruschenberger.| Coll. A. N.S. P. 
DUBE HA Sa cee uc claiscsscicmeccveccscisesssecccas 2 Gel sh Oy: Ce ee a ere Do. 
RSE Se especie cecidwiawaic cite cise cmwonees Imperial University, Tokyo. 
Hayama, near Kamakura, Sagami................ AY GC. Hartshorne... .....2.-. - Coll. A. N.S. P. 
DMS NSROAP AIL. > hora cites oh els vace te pense comes eee eae University of To- | On Fusus. 
0. 
Stare eIZOn TPR DAN (2s <5. 2o.cis- ise sosam cosets Yi: Hirase Re te, Feet Ae Coll. A. N. S. P. 
PePsHiia BAY JAPAll...-...--2----ssnecetccssee North Pacific exploring 
; expedition. 
oo PUD TLSMIE Win fo Se Teel University ot To- 
yo. 
NOPE PIITOS Ree ak ects Ne ea oc Sano cewek Walter Bouchie occ. sse2- No opercular valves. 
Cape Cod, on whaler from West Indies............ Ae ES Vel leeee oc eet hep 
BREMNT ORO AVATOS Heys ene 5 <0 Sura choi me a5 vc neo ees sul tee dewatode sober owes so ccdeas On Charonia lampas 


( Triton nodiferus). 








BALANUS SPONGICOLA Brown. 
Plate 25, figs. 2, 3, 44c. 


1827. Balanus spongicula Leach MS., Brown,! Illustrations of the Conchology 
of Great Britain and Ireland, pl. 7, figs. 6, 14, 15. 

1844. Balanus spongicola Brown, Illustrations of the Recent Conchology of 
Great Britain and Ireland, ed. 2, p. 121, pl. 53, figs. 14, 15, 16. 

1854. Balanus spongicola Brown, Darwin, Monograph, p. 225, pl. 4, figs. la-le. 

1907. Balanus spongicola Brown, GRUVEL, Bull. Soc. Zool. de France, vol. 32, 
p. 164. 


Type.—Present location unknown; from Weymouth, Devon. 

Distribution.—Southern England, Wales, and Ireland to the Med- 
iterranean; Lagulhas Bank, Cape of Good Hope; off Patros Island, 
Brazil (Rathbun); La Guayra and Caracas (Weltner) ; Chagos Archi- 
pelago, and Seychelles (Gruvel). 

The barnacle is conic or conic-tubular; pompeian red, deep helle- 
bore red, or varying in tint to nearly white on the rostral side; 
radii red or white; walls smooth, the orifice toothed. 

Scutum with unequal radial grooves, part of them deeply engraved, 
cutting the strongly developed growth-ridges into small beads. 
Articular ridge small; adductor ridge small and short, merely forming 
a raised border of the adductor pit. There is a rather deep and 
narrow pit for the lateral depressor muscle. 

The tergum has the apex tinted, produced into an acute beak project- 
ing above the scuta; exterior nearly flat, band running to the spur 
being but very slightly sunken. Spur is about one-third the width 
of the valve, obliquely truncate at the end, the basal margin on the 
carinal side sloping into it in a nearly straight or slightly ecncave 
line (fig. 30a, 6, Exmouth.) Crests for the depressor muscles are 
rather weakly developed. 





1 The original spelling spongicula was corrected by Captain Brown in the later edition of his work. We 
may assume thatit was a typographical error. 
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The radii vary in width, but have oblique summits, so that the 
orifice, especially in the more tubular examples, is toothed. The 
parietal tubes are very numerous, 29 in the rostrum, and are pro- 
vided with many transverse septa throughout. their length. The 
interior is ribbed only very close to the base. The sheath is colored 
like the outside. 

The base is porous, but often irregularly, large parts of it being 
poreless. Darwin states that there are no pores in a South African 
specimen he examined. 

Greatest diameter 20 mm.; height 10 mm. (conic). 

Greatest diameter 17 mm.; height 15 mm. (conic). 

Greatest diameter 16 mm.; height 18 mm. (tubular). 

The labrum has three teeth on each side (fig. 29a). 
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Fic. 29.—BALANUS SPONGICOLA, EXMOUTH. a, LABRUM. }, 14TH SEGMENT OF CIRRUS VI. 
c, ANTERIOR PART OF AN INTERMEDIATE SEGMENT OF CIRRUS I. d, MAXILLA. 


The mandible is like that of B. concavus, figured on p. 106, fig. 260. 
The maxille (fig. 29d) has eight spines between the upper and 
lower large pairs. There is also an inserted spine between those of 
the lower pair, and another below them. The edge is rather even. 
Cirrus i has rami of 19 and 12 segments. The posterior ramus is 
about three-fifths as long as the anterior and has moderately pro- 
tuberant segments not nearly so long as in B. concavus. Cirrus it 
has 14 and 15 segments, but the anterior ramus is a trifle longer. 
Cirrus iii has rami of 15 and 13 segments. On the anterior ramus 
the third to thirteenth segments are armed as shown in fig. 29c, but 
vary in the number of “ teeth.’’ The posterior ramus has the fourth 
to eighth segments similarly armed. I see no teeth on cirrus iv. 
Cirri v and vi have most of the segments with three pairs of spines, 
but there are four pairs, the lower very small, on a few segments. 
The penis is extremely long, as in other species of this group. 
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The description, figs. 29, 30a, 6, and pl. 25, figs. 2,3, are from south 
coast of England (Exmouth) specimens, and represent the typical 
form of the species. 

Several specimens taken in 34 fathoms, 10 miles east of the north 
end of Patros Island, Brazil,’ presented to the United States National 





Fig. 30.—TERGA OF BALANUS SPONGICOLA. a,b, EXMOUTH. c, OFF PATROS ISLAND, 
BRAZIL; ALLDRAWN TO SAME SCALE. d, BALANUS CALIDUS. 


Museum by Dr. R. Rathbun, taken by the steamer Norseman, Cat. 
No. 14144 U.S.N.M., grew with B. amphitrite niveus. Externally 
they do not differ from pale examples of the English B. spongicola, 
but the scuta are somewhat narrower, and the terga ie 30c) 
have the basal margin a little more hol- 

lowed out on both sides of the spur, which + 4),/) / Ay Eo 


is noticeably narrower. The basal diameter AANA A a 
is 13 mm. in the largest example (pl. 25, Zt 7 
figs. 4-4c). 1 pe ons 


The dried bodies of these specimens were : 


much broken, but I note that the mandible 
is very similar to that of B. calidus. It a 
has the fourth tooth conic though short, the 
fifth very small, and largely united with the 
obtuselower point. The maxilla has aneven 
edge, and nine spines between the upper and ™"%- 31-—Batanus sronarcota 


; : 3 3 FROM PatTROS ISLAND, BRAZIL. 
lowerlargepairs. Thethirdcirrushasminute  anrerior-pisran Part oF THE 


bifid and trifid spines near the distal bordersof = “™ “S@NENT OB CNRS v- 
the lower five segments, which alone were preserved. Thefourth cirrus 


1 Unable to locate Patros Island, I applied to Dr. R. Rathbun, who replied as follows: ‘‘ We exhausted 
every resource at the Museum in an effort to locate Patros Island, and then I appealed to the Hydrographic 
Office ofthe Navy, but they have not met with better success. The facts are these: When I was in Brazil 
between 1875 and 1878, with headquarters at Rio de Janeiro, I came in contact with the officers ofthe British 
steamer Norseman, which was the repair steamer for the cable along the Brazilian coast. Smallspecimens 
used to be brought up attached to the cable or loose in the apparatus they employed. The doctor of the 
steamer always brought these to me, and I labeled them in accordance with his information. I do not 
recall anything from thesteamer Norseman that did not come from at least moderate depths of water on 
the coastal platform, and where the nameof an island is given, I imagine it simply indicates the approxi- 
matelocality. I was not the collector of any of the specimens from the Norseman, and my name was 
put on the labels only to show that they came through me.” 


4729°—Bull. 93—16 9 
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has a double row of simple, conic, erect spinules near the distal sutures 
of the sixth to thirteenth segments, where it is broken off (fig. 31, 
twelfth segment.) 

B. spongicola is related to B. trigonus, but differs conspicuously by 
the longitudinally striate and not pitted scuta, and by lacking pro- 
jecting teeth on the anterior margins of the segments of the third 
pair of cirri. There are also many other differences. The walls are 
smooth in the large series examined, except for some specimens grow- 
ing on Pecten, which show traces of sculpture acquired from the shell. 





U.S.N.M. ‘ 
Caine: Locality. Collector. Notes. 

12145 Dublin Bayes cess se acsece soecee eel J. Gwyn Jeffreys coll.....-- On Pecten. 

12078 | Exmouth, South Devon........-....|---.-- QO oo ice othe eee sooo sec cee On sandstone. 

13097, | SEXMOULH ee seceenesese saan smite |ae aes GOSS koa oh esse oe sandstone and Pec- 

en. 
TOSS GNoocality) kas cee oe eee seas cen poee ae Gow ssasc pecan 
14144 | 10 miles east of north end Patros Is- “Steamer Norseman......---- 34 fathoms. 
land, Brazil. 
9198 Farralones BV ete Moers oe cates Wierik se. see wrens ane a 


1 This can hardly mean the well-known islets off San Francisco Bay, since there is no other Pacific record 
for the species. ‘The specimen is small, but quite typical spongicola, except that the number of pores in 
the rostrum (14) is smaller than usual. 


BALANUS CALIDUS, new species. 
Plate 25, figs. 1-le. 


1854. Balanus spongicola, var. with the walls slightly folded lopestasiiale — 
Darwin, Monograph, p. 225, pl. 4, fig. 1d. 

Type.—Cat. No. 48193, U.S.N.M., from Albatross station 2372, lati- 
tude 29° 15’ 30” oe ine 85° 29’ 30’ west, 27 fathoms, 
surface temperature, 64° F., in the Gulf of Mexico southwest of Cape 
San Blas, western Florida. 

Distribution.—West Indies, from St. Vincent to the northern coast 
of the Gulf of Mexico, 8 to 88 fathoms. 

The barnacle is conic, the parietes rather strongly ribbed; purplish- 
pink with paler ribs, or sometimes pure white. Radii rather narrow, 
their summits less oblique than in B. spongicola. Sheath purplish 
in colored individuals. Interior strongly ribbed near the base, 
smooth above. Pores in the bases of parietes rather small, numerous, 
about 22 in the rostrum. Carinorostral diameter 8 mm.; height, 
4.8 mm. 

Scutum thick, sculptured externally with crowded growth-ridges 
and radial striz, but the latter are weaker than in B. spongicola. The 
articular ridge is larger than in spongicola, and ends below in a free 
point. The adductor ridge is rather strong but short. There is a 
little pit between its lower end and the tergal margin, as in B. glan- 
dula. Pit for the depressor muscle is deep and small. 





THE SESSILE BARNACLES. 119 


The tergum (fig. 30d) is broader than that of B. spongicola, with 
a shorter beak and broader spur. The basal margin is straight on 
both sides of the spur, which makes angles with it on both sides. In 
B. spongicola the basal margin slopes imperceptibly into the spur on | 
the carinal side. Crests for the depressor muscles well developed. 

The labrum has three teeth on each side (fig. 32f). Labial palpi 
having a fringe of short spines along the upper margin, a distal 
patch of long bristles, and an oblique row of long bristles on the 
outer face (fig. 32d). The inner or labral face has a sigmoid line 
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Fic. 32.—BALANUS CALIDUS. a, MEDIAN SEGMENT OF CIRRUS VI. b, MANDIBLE. C, MAXILLA. 
d, OUTER FACE OF PALPUS. ¢, SIXTH SEGMENT OF CIRRUS II. {, LABRUM AND PALPUS. 


of short bristles, with larger ones, directed downward, above it 
(fig. 32f). 

The mandible has four distinct teeth, the fifth concrescent with the 
blunt lower point (fig. 32b). The maxilla has six spines between the 
upper and lower pairs. 

Cirrus i has rami of 20 and 10 segments, the posterior ramus half as 
long as the anterior, with moderately protuberant segments. Cirrus 
ii has rami of 11 segments, the anterior ramus longer by about three 
segments, though having the same number. Cirrus i has rami of 
11 and 10 segments, the anterior ramus longer by about three seg- 
ments. The third to sixth segments of the anterior ramus have 
teeth on the anterior border, with others, mainly trifid or multifid, 
grouped in the anterior distal part of the segments (fig. 32e, sixth 
segment) ; the eighth and ninth segments have very minute multifid 
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spies near the distal border, but no teeth. The posterior ramus has 
teeth on six segments. Cirrus iv has a few minute teeth near the 
distal borders of some segments of the anterior (outer) ramus. 
Cirri v and vi have two pairs of spines on most of the segments, but 
on a few there are three pairs, the lower ones small (fig. 32a.) 

The penis is extremely long. No pomt seen on its dorsal base. 

This common Antillean form was briefly described but not named 
by Darwin, who hesitated between describing it as a species and 
placing it under B. spongicola as a variety. His specimens were from 
St. Vincent, on coral, and others on an Avicula without definite 
locality. Having studied a long series of B. spongicola and several 
hundred B. calidus, I do not hesitate to give the latter specific rank. 
The ribbed wall, the finer and shallower longitudinal striation of the 
scutum, and the broader tergum, with wider spur, its carnal margin 
making an angle with the basal margin, are all characteristic. The 
opercular valves are not only actually but also relatively smaller than 
in B. spongicola. By the distinct ‘‘teeth” of the segments of the third 
ciurus it approaches B. trigonus. So far as I know, B. spongicola 
does not have the armature so strongly developed. The spines of 
the posterior cirri are slightly more reduced than in B. spongicola, or in 
fact than in any Balanus I have dissected. The other characters 
of the barnacle are about as in B. spongicola. 

B. calidus lives in populous colonies on shells of all kinds, dead 
echinoderms, and even on the spines of echini (Cidaris tribuloides), 
an unusual station for Balanus, though a favorite one for Verruca. 
The largest specimen seen has a diameter of 10 mm., height 8mm. It 
is from Albatross station 2365. 





U.S.F.C. Paste Depth 

Sratiodt Locality. (fathoms) Collector. 
2372 | Latitude 29° 15’ 30’’ north; longitude 85° 29’ 30’’ west 27 +| Albatross. 
2405 | Latitude 28° 45’ 00’’ north; longitude 85° 02’ 00’’ west 30 Do. 
2407 | Latitude 28° 47’ 30’’ north; longitude 84° 37’ 00’” west 24 -Do. 
2403 | Latitude 28° 42’ 30’” north; longitude 85° 29’ 00’’ west 88 Do. 
2365 | Latitude 22° 18’ 00’” north; longitude 87° 04’ 00’ west 24 Do. 
2362 | Latitude 22° 08’ 30’” north; longitude 86° 53’ 30’” west: 25 Do. 
2360 | Latitude 22° 08’ 30’ north; longitude 86° 49’ 00’’ west 26 Do. 
2363 | Latitude 22° 07’ 30’ north; longitude 87° 06’ 00’’ west Ezy 21 Do. 
6075) (Of Boca:Prieta,; Porto: Rico sss2 ice. ee aes same see aemeeeee 84 | Fish Hawk. 


Nore.—Station 2372 is in the vicinity of Cape San Blas, or Appalachicola, western Florida. Stations 
2405, 2407, 2403 are further offshore in the same region. Stations 2360-2365 are on the Yucatan Bank, north 
ofthe northeastern extremity of Yucatan. 


SERIES or B. PERFORATUS. 


BALANUS LAVIS Bruguiére. 
Plate 27, figs. 1, la, 3-3b. 


1789. Balanus levis Brucurbre, Encyclopédie Méthodique, p. 164, pl. 164, fig. 1. 

1818. Balanus discors RANZANI, Opuscoli Scientifici, vol. 1, p. 77, pl. 3, figs. 9-13. 

1854. Balanus levis Bruguiére, Darwin, Monograph, p. 227, pl. 4, figs. 2-29, 
with var. nitidus, fig. 2, and var. coguimbensis, fig. 2a. 
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1897. Balanus levis Bruguiére, WELTNER, Verzeichnis, p. 263. 
1909. Balanus levis nitidus Darwin, PitsBy, Proc. U. 8. Nat. Mus., vol. 37, p. 68, 
pl. 17; pl. 19, figs. 5-9. 

Lype-Locality.—Cape Horn, on Mytilus magellanicus, collected by 
Dombey. 

Distribution.—Cape Horn north to the Rio Negro on the east coast, 
and to Peru on the west. Shore to 20 fathoms.! 

The barnacle is white or pale purple, covered with a brown epi- 
dermis (or nude in var. nitidus). Radii very narrow. 

Scutum having growth-ridges and one to three longitudinal fur- 
rows, varying in width. Inside there is a rather narrow articular rib, 
terminating below in a free point, and a high adductor ridge wholly 
free from the articular. Pit for the lateral depressor muscle is small 
but deep. 

The tergum has a longitudinal furrow with the edges somewhat 
folded in. Spur moderately long, wide, with the end obliquely cut off 
and convex; basicarinal angle very thin; crests well developed. 

According to Darwin, ‘‘in the cirri none of the segments are very 
protuberant. In the first pair, one ramus is nearly twice as long as the 
other. In the posterior pairs the segments are not much elongated, 
but each supports seven pairs of spines.”’ The more minute struc- 
tures of the cirri have not been investigated. 

Darwin distinguished three varieties, or, as we would now say, sub- 
species of B. levis, characterized as follows: 

a‘, Basis simply porose. 
6}. Walls covered with yellow or brownish epidermis; scutum usually with one 
wide external furrow. Southern Chile, including the Straits of Magellan. 
B. lxvis Bruguiére 
6?. Wails nude and smooth; scutum usually with two longitudinal furrows or 
one narrow furrow. Concepcion, Chile, to Peru...... B. 1. nitidus Darwin 
a’, Basis much lengthened, its cavity partially filled with a mass of irregular, super- 
posed septa of papery thinness, forming an openly cellular mass. 
B. 1. coquimbensis Sowerby 


The distinctive characters of levis and nitidus are those of a great 
majority of the specimens, but subject to exceptions, as Darwin has 
noted. Some large groups from Gregory Bay, Magellan Strait, 
though taken alive, had no epidermis. Over 50 individuals examined 
had one wide furrow on the scuta (pl. 27, fig. 1), and one specimen had 
an additional small furrow (pl. 27, fig. 1a). Numerous specimens 
from other localities in the same region agree in having one wide 
scutal furrow. Two individuals labeled Cape Horn, collector un- 
known, have the normal yellow cuticle, but the scuta have two small 
grooves, as in B. 1. nitidus. A series from Valparaiso is similar, with 
the epidermis of levis, the scuta of nitidus. 

1The locality ‘‘California,” given by Darwin, was based upon incorrectly localized specimens. The 


species is confined to the cold water area of South America. Weltner reports specimens without sulci 
on the scuta from Rio Grande do Sul, Brazil. 
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BALANUS LAVIS NITIDUS Darwin. 
Plate 27, figs. 2-2d; 4, 5. 
Among the very numerous specimens examined from northern Chile 
(Arica) and Peru, none have the broad scutal furrow of Magellanic 


levis and the epidermis is wholly or largely wanting. The number of 
scutal furrows in the two largest series examined is as follows: 





One Two Three : 
furrow. | furrows. | furrows. ; 


Arica@hile. 2: esse: 3 16 1 | Pl. 27, figs. 2-2d, 5. 
Coast of Peru......... 5 25 1 





The furrows are narrower than in southern B. levis, and often one 
or both are very lightly impressed. A third furrow when present is 
only weakly indicated. The pit in the scutum for the lateral depres- 
sor muscle is often larger in nitidus than in levis. 

B.1. nitidus is common on the gastropod Concholepas concholepas. 
Where crowded the usual diameter of the barnacles is 10 to 12 mm. 
Conic, unbampered individuals of the same group have a basal diam- 
eter of about 13 mm. Small pebbles are sometimes completely cov- 
ered, appearing like balls of barnacles (pl. 27, fig. 4, Callao). 





Albatross Depth | Temper- 





Station. Locality. (fathoms).| ature. Collector. Support. 
eee Stes Rio; Negros Patagonia sme lee ls Fee ee aie rn ha ee eae ts Se Ne 
2773 | East coast Patagonia, lat. 52° 10 DLN eae ALDOLTOSS eee see eee Pebbles. 
23’ south; long. 68° 11’ west. 
2777 | Mageilan Strait, lat. 52° 38’ O15: | Wola eau aleee oO One eee coer etey Do. 
south; long. 70° 10’ 30’’ west. 

Ba. aoeeee et Gregory Bay, Mageilan Strait...}| Shore...|..........|.....d0................| Stones. 

sjseeaeceels Orange Harbor.................|----------|---.-.-.--| U.S. Exploring Expe- | Clamshell, 
dition? 

Se eetate Cape Hom: oi). 0c2 eo be oe soctaculte asthe bss |tenascage eee ae cece seesee 

Bee ieee Valparaiso; CHiIlGsSsee secede ce s| be dee cee oe] cose eo sens|| ee die Cn Shears: Colles|| Creniamin 

Elis cuiceaeee Arica, Chile. 8 2252, au se Oise SER eS Se nS ee ees toe teen Conenorenias 

pb omen aces Talcahuano Bay, Chile.........|.....--.--|-.-.------] R. E. C. Stearns......| On Balanus 

psittacus. 

Sah ae Concepcion Bay, |Chileceaa aa se naenaa ee oe sacle see Cia iL edn y PAGTE It Cie Do. 
UnesSi.._N;, ) icoll: 
INRAN SIS He 

hie ee. cea San Lorenzo Island, Peru.....-| Shore...|..........| Dr. W. H. Jones.....-. : 

Dane ete Callao DP ertieet © o> cite aa sae seta er ere erate lector is |e Sls ee aoa eee en cle EO OS LG LSI a eee 

2B eer Coast of Pert... 052520 See eae We Gartisss Sl Concholennes 


BALANUS LAEVIS COQUIMBENSIS Sowerby. 
Plate 28, fig. 4. 


1846. Balanus coquimbensis G. B. Sowerpy, in Darwin’s Geological Observa- 
tions, p. 264, pl. 2, fig. 7. 
1854. Balanus levis var. coquimbensis Sowerby, Darwin, Monograph, p. 227, 
pl. 4, fig. 2a. 
Type-locality—Inland from Herradura Bay, Coquimbo, Chile, in a 
Pleistocene deposit. 
Distribution.—Strait of Magellan to Coquimbo. 
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This barnacle is known to me only by specimens growing in crowded 
groups, about 32 mm. long, about 11 mm. in diameter. Three- 
fourths or more of the length is formed by the elongated basis. About 
two-thirds of the total length is occupied by an openly cellular mass 
formed of thin, irregular calcareous septa, variously anastamosing 
and connected with those below and above, often having slender, 
depending styles, which are frequently superposed in successive septa. 

This structure, although confined to this Cirripede, is not so anomalous as might at 
first be thought, for in most species of the genus, each time that the circumference 
of the basis is added to, an excessively thin calcified film is thrown down over its whole 
inner surface; and in any of these species, if the films had been formed thicker and 
had rested only on certain points, instead of over the whole underlying layer, the 
cancellated structure above described would have been produced. (Darwin.) 

That part of the basis forming the side walls has a single series of 
large, circular pores and an outer layer of small, irregularly placed 
pores, resembling the parietal pores of Balanus cariosus, but of course 
homologous with the vesicular, underlying layer of the basis found in 
many species of Balanus. 

The peculiar cellular filling of the base is unique among recent bar- 
nacles, but it is exactly similar to that of the fossil Tamiosoma gregaria 
Conrad. 

Darwin found the scutum to have two furrows, tergum as usual. 
Opercular valves are wanting in the specimens I have examined. 

This subspecies is not contained in the United States National 
Museum. ‘The specimen figured is No. 2056 A. N.S. P. 


BALANUS PERFORATUS Bruguiére. 


1789. Balanus perforatus BruauitiRE, Encyclopédie Méthodique, p. 167 (Medi- 
terranean coast of Barbary; Senegal). 

1854. Balanus perforatus Bruguiére, Darwin, Monograph, p. 231, with varieties 
angustus Gmelin, cranchii Leach, fistulosus Poli, and mirabilis Darwin. 


The localities given below practically cover the known range of 
the species, as the localities West Indies and South America are men- 
tioned by Darwin with doubt, and have not been confirmed. Darwin 
considers it nearest to B. levis, which it often resembles closely in 
outward form. ‘The scuta, however, have plain, rather fine growth- 
ridges, and no longitudinal furrows or striz. The cirri show a close 
relationship to B. trigonus, but differ in some details, especiaily in 
having the fourth to sixth cirri more fully armed with teeth along 
the posterior margins of the proximal segments, as shown in figure 32c. 

The armature of the cirri has not been described. Cirrus i has 
very unequal rami of 30 and 14 segments, the posterior not much 
more than half as long as the anterior ramus and with very long 
appendages on the segments. 

Cirrus ii is about as in B. concavus, with equal rami of about 13 very 
protuberant segments. 
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Cirrus iii has unequal rami, not longer than those of cirrus i, of 
14 and 8 segments. All but the lower and terminal segments of 
both rami bear recurved “teeth” as in figure 33a. These teeth are 
fewer on the inner ramus and on the distal segments of the outer. 
Near the base there are some flat multifid scales around the anterior 
patch of long spines (fig. 336). The anterior-distal angles of the seg- 
ments of the pedicel bear some minute, marginal spinules. 

Cirrus iv has the outer ramus armed with recurved teeth (fig. 
33c). In the lower part there are up-curved teeth on the posterior 
border. Farther out these disappear, and the great posterior spine 





Fig. 33.—BALANUS PERFORATUS, NAPLES. @, 10TH SEGMENT OF ANTERIOR RAMUS OF CIRRUS III. 
b, 6TH SEGMENT OF ANTERIOR RAMUS OF CIRRUS III. Cc, 7TH SEGMENT OF THE ANTERIOR RAMUS OF 
CIRRUS VI. 


is replaced by two smaller ones, finally by several much smaller. 
The inner ramus has no anterior ‘‘teeth,”’ but there are posterior 
teeth as in the other ramus. It has six pairs of spines on the seg- 
ments. The segments of the pedicel have no spinules in the fourth 
to sixth cirri. 

Cirrus v is like the inner ramus of cirrusiv. The outer ramus has 
teeth on the posterior margin toward the base. Cirrus vi has seg- 
ments much longer than wide, bearing six pairs of spines, which are 
pectinated toward the ends. The lower segments of both rami are _ 
copiously provided with short, up-curved ‘‘teeth”’ along their pos- — 
terior margins. ‘These teeth gradually become fewer upward. | 

The penis is longer than cirrus vi and has an acute basi-dorsal 
point. 
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In addition to those recorded below there are numerous lots in the 
Jeffreys collection without definite locality, probably all British. 
The long series from Exmouth, chiefly seated on sandstone, com- 
prises some small, nearly white examples, with the sheath white, on 
Lepas, Pecten, and Fissuridea. The var. cranchii is well represented, 
and there are specimens of var. mirabilis from Rochelle. The ma- 
terial is not sufficient for an opinion on the status of the named 
varieties. 





eu Locality. Collector or donor. Notes. 
Bcc wise ca West Ross, Lough Sheildaig, | Jeffreys coll...............-.. 
Scotland. 
12093 | Cork Harbor, Ireland..........-.]..--- GOs ice te ee shes case anee auateds 19 mm., diameter 
mm. 
ta C areas Misheard Bay, Walesoc. fe hot |e G0. soe bce seas eee) Mery. solid. 
ee SPENT VLOG close eo aicce wees eee Latins AOs seis cnies che etconee- 
12061 | North Devon, England..........|..... GOSE Sake) Ros 2 ee ae 
12153 | Exmouth, South Devon.........|....- Geo sa Soe caoe sd iedaneeesints On crabs, sandstone rocks, 
Ge 
eee ean cand. BAYS i:6.65-.eseccd~c}s ence G2 st 5s 9 AEN 
12154 | Dawlish Warren, near Exmouth.}|..... GOS «Seasons s25e5ce see 
PAIZO RROSIILY: DOW s/c cisctslecntewe sisicre<llaiesies GOS asp ee ene 
$2366, Rechelle, France.......6..2.5..22.|...%< Gara Ieee es Var. mirabilis Darwin. 
ascesisics = Moditerranean Sea.:22.0-525..<..](C! Re Ortuth. coc. oc. wees 
pee ee sas = Wapless-oos occ osseonccteee se idlegicntEtatiaiae estas! 
eet ase cfss =< Re eos Merch seed NST eit eh or ont ak ete ee 
eesetts GHINGS Soca. Cae e seen a4) JORLGYS COU. -cacaoseces | PH LOm W..Dunker: 





SERIES OF BALANUS GREGARIUS. 


Large, solid barnacles, in which the basis consists of a thick disk 
with very few pores, and attached only at one point; this disk 
typically is surmounted by a cylindric portion with thick walls 
permeated by many minute pores, and with the cavity filled with a 
mass of large, thin-walled cells, in old individuals; wall-compart- 
ments having porous parietes. Opercular valves unknown. 

The structure of the walls and of the cellular filling of the basis 
in the single species of this group is strictly similar to that of B. 
levis coquimbensis; but that form has far thinner walls, and the lower 
part of the basis differs, being attached throughout, while in this 
species the very thick basis seems to be fixed only by a small initial 
attachment in all the specimens seen which show the basis; sub- 
sequent growth being free. Whether this condition is solely due to 
attachment to very small objects is a point to be determined. 

The cellular filling of the cavity of the base in B. levis coquimbensis 
and B. gregarius is probably due to the production of gas by the 
mantle lining the floor of the cavity. Bubbles are formed between 
the solid basis and the mantle, elevating the latter locally. A cal- 
careous film is then secreted on the lower face of the mantle, impris- 
oning the bubbles of gas. Similar production of gas is known in many 
aquatic animals, such as fishes and Nautilus; but in Balanus the 
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resulting buoyancy can hardly have any useful function. Probably 
the cells merely occupy superfluous space, due to hypertrophic 
lengthening of the tube. 

This series contains only the species Balanus gregarius (Conrad), 
originally described as the type and sole species of the genus Tamio- 
soma. Conrad seems at first to have considered Tamiosoma a 
Rudistid mollusk, and in 1864 he placed its species in the genus 
Radiolites. Gabb, in 1869, took a similar view, looking upon it as 
a member of the Hippuritide In 1876 Conrad recognized the true 
nature of the fossil, stating that its structure does ‘‘not differ essen- 
tially from Balanus levis Brug.”’ Dr. W. H. Dall (1902) reached the 


same conclusion. 
BALANUS GREGARIUS (Conrad). 


Plate 28, figs. 1-3; plate 29, 


1856. Tamiosoma gregaria Conrad, Proc. Acad. Nat. Sci., Phila., p. 315. 

1857. Tamiosoma gregaria Conrad, Pacific R. R. Report, vol. 6, p. 72, pl. 4, 
fig. 18. 

1857. Balanus estrellanus Conrad, Pacific R. R. Report, vol. 7, p. 195, pl. 8, 

fig. 1. 

1864. Radiolites gregaria Conran, Proc. Acad. Nat. Sci., Phila., p.-214. 

1869. Tamiosoma gregaria Conrad, GABB, Geological Survey of California, 
Paleontology, vol. 2, p. 61, pl. 18, figs. 22a-d. 

1876. Baianus H. estrellanus Conran, Proc. Acad. Nat. Sci., Phila., p. 273. 

1902. Tanviosoma gregaria Conrad, DAL, Science, vol. 15, p. 5 (=Balanus). 

Distribution—Miocene of California: Estrella; Santa Marguerita 
ranch, northeast of San Luis Obispo; Tulare Valley (Gabb). Salinas 
Valley, Monterey County (Homer Hamlin). 

In its typical form (pl. 29) this barnacle is columnar or cylindric, 
with the basis lengthened, occupying nearly three-fourths of the 
total length; not contracted at the orifice. Externally the basal por- 
tion of the tube has low, rounded, unequal, and irregular longi- 
tudinal ribs; the compartments are probably almost smooth, but in 
specimens at hand they are so much corroded that the external 
sculpture, if any, is not shown. The parietes are porous; radii nar- 
row, and apparently rather deeply sunken if the parietes were not 
eroded. The sutures are marked by ribs internally. The sheath is 
from a third to nearly half the length of the compartments, and has 
a somewhat depending lower edge. 


The basis consists of two parts: a disk-like basal plate (pl. 28, ° 


figs. 1, la), which is rather thick and almost solid, but showing a 
few pores in places, and many in the peripheral part. Jé¢ seems to be 
attached by a small subceniral point only, but this may be due to 
the small size of the supporting object of these specimens, which 
is not preserved with any of them. Externally the basis is rough- 
ened with irregular concentric ridges and with cavities apparently 
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caused by irregularities in the bottom. The vertical portion of the 
basis has thick walls, copiously porous, the pores small, 0.5 mm. or 
less in diameter, and crossed by many septa. The cavity of the basis 
is filled with a mass of cells formed by thin, bubble-like septa which 
are convex upwardly, often have slender depending pillars, fre- 
quently continuous in several or many superposed cells. The upper 
surface of the cellular mass is irregular, blistered, and hummocky. 

The opercular valves are unknown. 

Length of specimen figured on plate 29, 198 mm.; diameter about 
60 mm. 

The specimens figured are from Wild Horse Canyon, Salinas 
Valley, Monterey County, California, in the San Pablo formation, 
collected by Homer Hamlin. 

In the same lot, but evidently from another bed, there is a tur- 
binate, or more exactly, biconic example, filled with hard matrix, 
figured in plate 28, figure 2. The patelliform basis was evidently 
attached by the central point only. It is weakly costate radially. 
The parietes are not ribbed, but their surfaces are irregular. Radii 
are deeply sunken with abrupt sides. This specimen measures about 
104 mm. in greatest diameter, the figure being reduced. 

Several detached bases in the lot, one of them figured, plate 28, 
figures 1, la, upper and lower views, are similar externally to the 
discoidal part of the basis in the typical form, but they show no 
traces of the attachment of cell walls on the inside. If they belong to 
the same species, as seems likely, they are from younger individuals 
which did not yet have the basal cavity filled with a cellular mass. 
Figure 1a is natural size. 


SERIES OF B. AQUILA. 
BALANUS AQUILA Pilsbry. 
Plate 31, figs. 1, 2, 4a; plate 32, figs. 2—2c. 
1907. Balanus aquila Pirspry, Bulletin of the Bureau of Fisheries vol. 26, 
Document No. 617, p. 199, pl. 8, figs. 5-8; pl. 10, fig. 2; pl. 11, fig. 2. 

Type.—Cat. No. 82403, U. S. N. M., from Albatross station 4496, 

Distribution—Monterey Bay to San Diego, California. 

The barnacle is large, conic, with a small ovate orifice with toothed 
margin; white or grayish white, the lower part covered with a straw 
or naples yellow epidermis. Opercular valves also partly covered 
with epidermis. Sheath and interior white. Parietes and basis 
porous, the radii solid. 

Greatest diameter 72 mm.; height, 84 mm. Type. 

Greatest diameter 63 mm.; height, 42 mm. Santa Barbara. 

Greatest diameter 62 mm.; height 88 mm. San Diego. 

The scutum is narrow; width less than half the length, strongly 
convex between the occludent and tergal margins, whitish under a 
light brown or yellowish epidermis. Tergal margin short, not much 
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over half the occludent length. Sculpture of rounded growth ridges 
cut into beads by much deeper, closer longitudinal grooves. Inside 
yellowish, articular ridge rather small, reflexed, about two-thirds the 
length of the tergal margin, abruptly truncate at the lower end. 
Articular groove narrow. Adductor ridge well developed, nearly 
straight, slightly overhanging the pit of the depressor muscle. 
Toward the basal margin it is longitudinally grooved. The occludent 
margin is folded inward near the base. 

The tergum (pl. 32, figs. 2, 2a) is long and narrow, width less than 
half the length. It has a long purple beak, one-fourth the length of 
the whole valve. The exterior is worn in the upper part, elsewhere 
with fine cancellated sculpture of longitudinal and growth ridges. 
The longitudinal furrow is wholly closed by infolding of the sides. 
The basal margin slopes strongly to the spur on both sides. Spur 
narrow, long, separated from the basiscutal angle by about its own 
width. ‘The spur continues on the inner face of the valve as a low 
ridge, with which the very slightly developed articular ridge is con- 
crescent. There is a long purple area in the middle of the inside, 
which is elsewhere yellow. Crests for the depressor muscles are rather 
weakly developed. The beak is penetrated by a minute pore from the 
purple area, and its inner face has transverse arcuate ridges. 

Compartments thick and strong. Parietes strongly ribbed; per- 
meated with unequal narrow tubes. Interior of parietes irregularly 
ribbed, with short depending points in the type (having rather fine 
ribs near the base only, in other examples). Sheath long, with deep 
hollows under its depending edge. Radii solid, rather deeply sunken, 
smooth, with horizontal summits when unworn; very thick, with 
densely septate edges, the lower side of each septum denticulate. 
Sutural edges similarly septate, the upper sides of the septa denticu- 
late. Alee rather wide, the lateral edge of each ala bifid, the inner 
part acute, outer part blunt, somewhat septate. 

Basis calcareous, very thick toward the edges, and clinging very 
firmly tc the side walls. In the type-specimen there are very few, 
irregular pores. Inside smooth except for irregularities of the sup- 
porting rock. 

The mandible (fig. 8340) has four quite small teeth, the lower one 
adjacent to several very short, obtuse denticles. There is an ex- 
tremely short fringe of hair on the upper margin. 

The maxilla has a slightly sigmoid edge, receding somewhat but 
not notched below the upper pair of large spines, about four pairs 
of smaller spines standing in the concavity. Below this the edge is 
convex, with very large and smaller spines. There is a long fringe 
of short hairs on the upper, and a tuft on the lower margin (fig. 34a). 

The first cirrus has wide rami, the posterior ramus three-fourths 
as long as the anterior, with greatly protruding segments, about 22 
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in number. Segments of anterior ramus less protruding, about 30. 
The second cirrus has subequal rami, with extremely protruding 
segments. The third cirrus is but slightly longer than the second. 
The 21 and 22 segments protrude distally, and bear dense tufts of 
spines, some of them pectinate near the tips. Fourth to sixth cirri 
long and slender, of many segments, bearing six pairs of spines, the 





Fic. 34.—BALANUS AQUILA. dG, MAXILLA, AND 0, MANDIBLE OF THD TYPE. 


lower two pairs quite small. There are also some tufts of minute 
spines among them, and a rather dense tuft at the posterior distal 
angles of each segment. Cirrus iv has a regular row of erect spinules 
along the distal sutures of all but a few extreme proximal and distal 
segments of the outer ramus. The inner ramus has a feebler de- 
velopment of them. The second segment of the pedicel is minutely . 
spinulose close to the large anterior spines of the distal angle (fig. 35). 


Ss \ 

SS St N\acusincor <a yu 
V©™=™@ane 
a ) sw \ 






A , 


Fic. 35.—BALANUS AQUILA. @, ELEVENTH SEGMENT OF CIRRUS III. 6, TWENTY-HIGHTH, 
AND €, SEVENTEENTH SEGMENTS OF CIRRUS Ivy, ANTERIOR RAMUS. 


The type-specimen, from Monterey Bay in 10 fathoms, was seated 


upon arock. The surface is abraded and perforated in places.t. The 


1The worn condition, together with the peculiar tergum, led me into the error of placing 
the species in Darwin’s Section A in my original account. The examination of additional 
perfectly preserved examples and a careful reexamination of the type shows that the 
radii are not in the least porous. It belongs, therefore, to Darwin’s Section C. 
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external ribs are rude, rounded, and very irregular (pl. 31, fig. 4a). 
Their irregularity is probably in part due to the extremely irregular 
surface of the stone upon which the barnacle grew. The cone leans 
toward the rostrum, which is much shorter than the carina. Where 
the parieties are worn externally the very narrow tubes are laid open. 
They closely resemble those of B. nubdilis, but have no transverse septa 
where exposed. The number of tubes is somewhat increased down- 
ward by new septa dividing the tubes. The basis is nearly flat. Its 
substance fills several cavities in the supporting rock, and in only two 
places a few irregular pores are visible in the section exposed by 
breaking it across. Elsewhere it is quite solid. 

The other examples recorded above, from more southern localities, 
grew on nearly smooth, flat surfaces, perhaps planks. The cone leans 
toward the carina, which is not much higher than the rostrum. The 
exterior is perfectly preserved, the ribs stronger and more regular 
than in the type. The proportions and external sculpture of the 
compartments are very much as in a large Balanus balanus Linnaeus 
(B. porcatus Da Costa). The parietal tubes have transverse septa 
close to the base, whether farther up was not ascertained. The basis 
is well provided with rounded or oblong pores in the Santa Bar- 
bara specimen, but in places toward the periphery they are solidly 
filled up. The Santa Rosa Island specimen also is well provided with 
basal pores. Itisnot much more than half grown. In the San Diego 
example (pl. 31, fig. 2) I found regular, rounded pores in one small 
area of the basis; the rest of the exposure (a section across the base 
and another near and parallel to the periphery) is quite impervious. 
It is obvious that in this species there is a good deal of variation in the 
degree of porosity of the basis; and in some old individuals pores are 
few and very local, therefore easily overlooked. The opercular valves 
are identical in the Monterey and Santa Barbara examples, except 
that in the latter they are less worn externally. The other individuals 
examined lack opercular valves. 

Small examples of Balanus tintinnabulum californicus grew on the 
individuals from San Diego and Santa Rosa Island. 

This species and Balanus nubilis are the largest shallow-water 
Balani of North America. When in good condition, B. aguila looks 
like a very large, strongly ribbed B. balanus; but it differs from that 
by the bifid sutural edges of the ale and by the opercular valves, 
which—especially the tergum—have a remarkable resemblance to 
those of B. psittacus. The inner structure of the walls is very similar 
in B. aquila and B, nubilis, but in the former the compartments cohere 
far less firmly and the sheath is longer. 2B. nubilis will break through 
the compartments rather than part at the sutures. The internal or- 
gans, so far as I examined them, are remarkably similar, particularly 
the cirri, but it may be noted that the maxilie differ. In B. aquila 
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there is no distinct notch below the upper pair of spines, and there is 
an enlarged spine (as in B. balanus) on the lower prominence of the 
edge. 

The very narrow, purple-beaked tergum, the whiteness of the very 
strong walls, and the bifid ale readily separate 2. aquila from all 
varieties of the Protean B. concavus. It is a very distinct species. 

Besides the specimens recorded below, there is one labeled “ Ore- 
gon,” without definite locality or record of collector. Its occurrence 
so far north needs further evidence. 


Number 
Locality. Collector. of speci- Remarks, 
mens. 
Monterey Bay (10 fathoms)............. PATDGUTOSS ese tence ete Lica 1 | Type. 
Santa Barbara, Cal........-.-...2..2.-. Rie Be C: Stearnss2= 4) bee bee: 1 
EE RRLOSH ISIADG 5 << wrccjc tc cine es-ccelee PA CHUMACHOL: stan a eee ee 1 | Rostrum and lateral 
plates only. 

Bete D OPO OAs oe oie cen aicis tac ecco ces. Rie Ba Cai Steams sae seeee noes 1 





SERIES OF B. NUBILIS. 
BALANUS NUBILIS Darwin. 


Plate 30, figs. 14; plate 31, figs. 3, 3a 4, 5. 


1854. Balanus nubilis Darwin, Monograph, ete., p. 253, pl. 6, figs. 2a-2e. 
Type.—British Museum, from Monterey Bay, California. 
Distribution—Southern boundary of Alaska to Santa Cruz, 

California. 
Darwin’s original description is as follows: 


General appearance.—Shell conical, rugged, sometimes furnished with sharp 
longitudinal ribs; dirty white. Orifice not large, oval, toothed. Radii rather 
narrow, with their summits oblique, much jagged. Basal diameter of largest 
specimen 2.1; height only 1.8 of an inch. 

Scuta broad, with the lines of growth prominent; internally, articular ridg 
very little prominent, sometimes hardly developed, but thick, ending down- 
wards in a small free point. Adductor ridge prominent, blunt, produced straight 
downward, making a deep longitudinal cavity for the lateral depressor muscle; 
in some specimens this cavity is almost arched over, so as to tend to be tubular, 
with a short ridge in the middle; in other specimens there is no trace of this 
tubular structure. 

Terga, with the apex beaked,. beak triangular, dull purple; the longitudinal 
furrow is so shallow as hardly to exist. The basal margin slopes down on 
both sides, with a nearly equable curvature toward the spur; hence the spur 
is broad in its upper part and narrow at its obliquely truncated lower end. 
Internally, there is an elongated dark purple patch. The shallow articular 
furrow is of quite remarkable breadth. The articular ridge is medial, and the 
inflected scutal margin is not wide. The internal surface of the spur is 
formed into a ridge, which runs a little way up the valve, and is sometimes 
partially separated from the spur itself, making the basal extremity toothed 
or double. The crests for the depressors are pretty well developed. 
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Walls moderately strong; inner lamina slightly ribbed; the denticuli on the ' 


bases of the parietal longitudinal septa are sharp. I could not see any trans- 
verse septa in the parietal tubes. The radii are rather narrow, their summits 
are remarkably jagged and very oblique; the septa are plainly denticulated on 
both sides, but chiefly on the lower side; each septum itself, toward the inner 
lamina of the radius, branches and divides; the interspaces are filled up nearly 
solidly. The alz have apparently their summits less oblique than those of the 
radii, their sutural edges are finely crenated. The lower edge of the sheath is 
hollow underneath. The basis is flat; it is rather thin, and imperfectly porose; 
in parts it is not at all porose, in others it is traversed only by very minute 
pores; there is, nevertheless, in some parts, even where the upper layer is not 
porose, an underlying, cancellated layer. 


The labrum is deeply notched, with the edge almost plain, but show- 
ing one very minute teoth in the specimen dissected (fig. 36a). 

The mandible has four short spines and a lower cutting edge. 
The hairs on the upper and lower edges are extremely short (fig. 36d). 

The maxilla has a deep notch below the upper pair of spines, which 
are smaller than usual. There are about 22 spines below the upper 
pair, and no enlarged one near the lower angle, such as the related 
species have (fig. 36c). 

The first pair of cirri has very unequal rami of 32 and 17 segments, 
those of the shorter ramus strongly protuberant. 

Cirrus ii has subequal rami of 17 and 16 strongly protuberant seg- 
ments. 

Cirrus ili has the anterior ramus a little longer, segments of both 
rami moderately protuberant, and armed with long spines, as figured 
for BL. aquila. It has decidedly longer and more slender rami than 
cirrus il, both of about 20 segments. 

Cirrus iv has small groups of erect spinules on the distal anterior 
parts of the lower segments, and a distal row of spinules, as in the 
following cirri. 

Cirri v and vi have both segments of the pedicel densely spinulose 
near their distal anterior borders, and the median segments have six 
pairs of spines and a distal row of erect spinules (fig. 360). 

Part of the spines of the cirri—especially those inserted on their 
inner faces—are beautifully pectinated on one or both sides. 

Darwin’s description, quoted above, applies to the small or moder- 
ate-sized examples of California. The mouth parts and cirri are 
described from a Monterey Bay specimen. In the northern waters 
of Oregon to the southern boundary of Alaska, and especially in 
Puget Sound and communicating waters, B. nubilis grows to a very 
large size, and is remarkable for its thick, solid, yellowish, opercular 
valves and the tendency to deepen the base, somewhat after the man- 
ner of Megabalanus, whereas the species related to B. nubilis gain 
room by lengthening the compartments. The shape of the tergum is 
especially characteristic, the spur being wide at the base, tapering to 
the narrow end, and standing rather remote from the basiscutal 
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angle. Only &. flos among our species has a similar tergum. 3B. 
balanus has some aflinity to B. nubilis by the tapering spur and the 
colored beak of the tergum. 

B. nubilis has a certain external likeness to B. aquila, but the oper- 
cular valves are very different, and I have never seen a specimen with 
any trace of epidermis. It is closely related to B. flos, yet here again 
the valves differ widely in the structure of their inner faces. 

The opercular valves vary in the tint of the inner faces from light 
or warm buff te cinnamon buff; never white. The purple color of the 
beak and median spot of the tergum is not invariable, being absent in 


D 





Fic. 36.—BALANUS NUBILIS, STATION 4496, MONTEREY BAY. a, LABRUM. 0,32D SEGMENT OF CIRRUS VI. 
C,MAXILLA., d, MANDIBLE, 

an example from Santa Cruz. The tergum varies a good deal in the 

ratio of width to length. Except in the very young stages, the occlu- 

dent border is worn away in its upper part, but in the lower part it is 

broadly inflexed in the adult stage. 

The scutum varies chiefly in the degree of concrescence of the ad- 
ductor and articular ridges, as shown in the figures. The occludent 
side is conspicuously folded in, forming an inclosed cavity near the 
base. The little ridge which divides the cavity of the lateral depres- 
sor muscle varies in prominence and position, and at times may be 
hardly noticeable. Sometimes it is carried up on the side of the ad- 
ductor ridge, when it may readily be overlooked altogether. The 
growth-ridges of the exterior are very minutely and closely crossed 
by fine longitudinal strie, but in old examples, such as shown in plate 
31, figures 3, 3a, the whole surface is removed. 

The basal pores are irregular (pl. 30, fig. 1b). The basis is 
copiously porous at the periphery (pl. 380, fig. 1e). 

4729°—Bull. 93—16——10 
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The young barnacle, sometimes up to a diameter of 25 mm. or more, 
is more or less strongly ribbed (pl. 30, fig. 2a, Puget Sound) ; but old 
ones, by wear of the summit, lose this sculpture wholly or to a great 
extent. Plate 30, figure la, Straits of de Fuca, shows about the maxi- 
mum size of specimens preserving the external surface unworn. 
Rarely a diameter of 60 mm. is attained before the walls become worn. 
Some specimens of LB. nubilis, when young, imitate 2. rostratus super- 
ficially, having abruptly sunken radii and a similar shape and habit 
of growth. 

Large individuals, such as are common in Puget Sound, are as a 
rule deeply eroded, showing the crowded, thin-walled parietal tubes, 
which are seen to have but few transverse septa. These old specimens 
are often riddled by boring animals, so that all external characters 
of a barnacle are lost. The orifice is usually very ample, and the 
sheath rather short, the wall always hollow below it (pl. 30, fig. 4, 
four-fifths natural size). 

Young specimens are deeply ribbed inside the parieties. The flat 
basis is thin and poreless in the middle, but thicker, with numerous 
pores, toward the periphery. Old ones become entirely smooth in- 
side and usually have a deep, pocketlike basis. In one group from 
Port Orford, Oregon, the base is very deep, the total length 152 mm., 
of which the compartments form only one-third or less; diameter, 
75 to 100 mm. The greatest diameter is around the junction of basis 
and wall. A more usual size is, height, 85 mm.; greatest diameter, 
80 mm. (near Port Townsend). A very low individual from Puget 
Sound measures, height, 55 mm.; greatest diameter, 100 mm. The 
basis in this example is nearly flat. Another large example measures, 
height, 105 mm.; rostrocarinal diameter, 103 mm.; length of ori- 
fice, 64 mm. 

To increase the capacity by deepening of the basis is unusual 
among the species most nearly related to B. nubilis. Some other 
species, such as B. crenatus, become elongated by lengthening of the 
compartments. The serried spinules, standing in saw-tooth like row 
along the posterior sutures of the segments of the last three pairs 
of cirri are a very characteristic feature of B. nubilis, but B. aquila 
has almost exactly the same structure. In B. flos, which is otherwise 
closely related, this arrangement of spinules is seen only in an in- 
cipient stage. $ 

B. nubilis lives on rough, rocky or shelly bottoms in water of no 
great depth, but probably always well below low tide. The greatest 
depth recorded is 37 fathoms. It was not taken in deep water off 
the California coast by the Albatross, and probably does not exist 
much below the depth mentioned. Santa Cruz is probably at or 
near its extreme southern range, and it can hardly be expected much 
Tarther north than the southern boundary of Alaska. The extensive 
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collections made by Dall and others, on shore and in moderate depths, 
and those of the Albatross in deeper water, show that it does not 
extend to the Alaskan Peninsula, or even, so far as we know, to Sitka. 














Locality. Collector. Notes. 
AEGON PASS, AUASKA 4 << - <2 2-2 0- se 0c<50- 6 Dep Me KAN ee tice wa nihise secs 
OSU En SR SESE es ee Com. L. A. Beardslee, U.S.N. 
BERIT M MOT ESIANG Dn eee cee oa mae cnn sean cece) See mine leo oe siemsinicinhe = palaiuict= =sie'— 
Tne Muce ouraibs 225°...) '/c-ceseeets- el U.S. exploring expedition. - . 
SPEEA Uc VV ASIN SS oe xiccisinsinin we anieine vinjecie'e sis Ja Ge wallee see a-ere oe 
iPoritownsend Bay, Wash. <...:.60.......--]-.55% MORE Meae ees tae ee ae tee 
Heint Hudson, Port Townsend. .....--.----|--5-- OOF tetiosee see ee 
Bellingham Bay, Whatcom County, Wash..| Dr. Suckley, 1856. .....----- 
RIP OTT one oie we a aiaic cn alee Seminc Sense Te GoSwWall.cascssost cesses oe 
Station 3593, latitude 48° 11’ 30’ north; | Albatross........-.-.-.------ Bottom temperature 46°. 
longitude 122° 48’ west (37 fathoms). 
RIE RORIOTT HOOP fio eso. a le selocctescee si Wi Crosby. -senceece sae 
Marrone Islands, Cal. ......c.ccsceccesceun- C.. H. Townsend ....325. =.=... Height, 47 mm., diameter, 50 
mm. 
Station 4496, Monterey Bay, Cal. (10 fathoms)| Albatross........--.--------- Diameter, 50 mm. 
BTCA @dl 2222s fae n cess oo ee boom oe tomas enema ee ee as 








1 Specimens in British Museum and Academy of Natural Sciences of Philadelphia. 


BALANUS FLOS Pilsbry. 
Plate 32, figs. 1-1 f. 
1907. Balanus flos, PrrsEry, Bull. Bureau of Fisheries, vol. 26, p. 201, pl. 9, 
figs. 1-7; p. 202, fig. 3. 

Type—Cat. No. 32405, U.S.N.M., from Albatross Station 4558, 
near Point Pinos Lighthouse, Monterey. 

Distribution —Coast of California, surface to 338 fathoms. 

The general form is tubular, the base about as wide as long; wells 
steep, sometimes flaring above; parietes faintly pink, sheath pink, 
opercular valves white. Surface smoothish, without an epidermis. 
Orifice large, very deeply toothed. 

The scutum is concave between apex and base; length over twice 
the width; external sculpture of shallow, spaced grooves parted by 
flat growth-ridges, of which alternate ones crenulate the occludent 
margin. Inside there is a very low articular ridge half the length 
of the tergal margin, and hardly any articular furrow. The adduc- 
tor ridge is low and inconspicuous, near and parallel to the tergal 
margin; very weak in the lower half, where it bounds the narrow 
pit for the depressor muscle. 

The tergum has an acute apex, triangular in section, but is not 
“beaked.” Scutal border concave, thin, and acute throughout. 
Articular ridge is rather strong, overhanging toward the carinal 
border, crescentic, extending from apex to basiscutal angle. Articu- 
lar furrow extremely broad and shallow. Crests for the depressor 
muscles feebly developed. Externally it is flat, marked with growth- 
lines, and faintly traced longitudinal strive near the carinal margin. 
No furrow to the spur, which is wide at the base, tapering to the 
narrow distal end, and remote from the basiscutal angle. 
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Compartments.—The parietal tubes are filled up in the upper 
part, rather large and square toward the base, where some short 
jamelle from the outer lamina of the wall project into the lumen 
much as in L. balanus. The tubes have no transverse septa. The 


inner lamina of the wall is ribbed below the sheath, each rib crenu- . 


lated at the base, terminating in a septum to the outer lamina. The 
sheath is long, smooth, and lies close to the wall, only very narrow 
hollows in places below its edge. The radii are smooth, rather wide, 
with extremely oblique, minutely jagged summits, lateral edges nar- 
row, rather deeply denticulate. Ale have also very oblique, smooth- 
ish summits. Sutural edges deeply denticulate, the denticles hardly 
crenulated. 

The basis is concave externally in the specimens seen. It is of 
moderate, nearly equal thickness, distinctly porous, and in places has 





Fic, 37.—BALANUS FLOS. @, LABRUM OF SPECIMEN FROM HUMBOLDT Bay. 6b, MAXILLA, 
C, MANDIBLE OF A PARATYPE. 


an underlying cellular or spongy layer in some specimens. It clings 
rather firmly to the walls. 

Height 16 mm.; rostrocarinal diameter of base 12 mm., lateral 
ciameter 11.5 mm.; rostrocarinal length of orifice, 10 mm. Height 
12 mm.; rostrocarinal diameter 11.5, lateral diameter 12 mm.; rostro- 
carinal length of aperture 8.5 mm. 

The labrum (fig. 87a) has a finely hairy edge with two small teeth 
on each side. ‘There are no hairy tracts on its lateral faces. 

The mandibles (fig. 37¢) have three rather slender teeth and a 
blunt or divided fourth one partly united with the lower point. The 
maxille (fig. 37)) have two strong spines above, the margin notched 
below them, then becoming convex, the lower angle being broadly 
rounded. The edge bears about 10 spines, the lower ones stronger, 
and there is a tuft of fine bristles below the lower extremity. 

The first pair of cirri has very unequal rami, the anterior branch 
of about 23 segments, and about twice the length of the shorter 
ramus, of 11 segments, which are strongly protuberant on the for- 
ward side. Another individual has 21 and 12 segments in the rami 
of the first cirrus. The second pair of cirri has rami of 18 and 12 
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joints, respectively, also strongly protuberant in both rami. The 
third cirri have longer and more slender rami of 16 and 15 joints, 
which protrude moderately in front. The anterior ramus is the 
longer by about 3 segments. First joint of the peduncle is broad. 
Most or all the segments have some minute multifid spinules, and 
toward the base there are some simple spinules near the anterior 
margin (fig. 88¢c, seventh segment). The fourth to sixth cirri have 
patches of spinules near the distal anterior angles of both segments of 
the pedicel. Cirrus iv has a few spinules on part of the segments 
of both rami (fig. 382). Cirri v and vi have a few short, erect, spike- 
like spinules along the distal borders of part of the segments (fig. 
38a, seventeenth segment of cirrus vi), and four pairs of anterior 
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Fie. 88—BALANUS FLOS. @, 17TH SEGMENT OF CIRRUS VI, OUTER RAMUS. 0, 14TH SEG- 
MENT OF OUTER RAMUS CIRRUS Ivy. ¢, TTH SEGMENT ANTERIOR RAMUS OF CIRRUS III. ad, 
AND Db FROM A PARATYPE; C FROM HUMBOLDT Bay. 


spines. A few median segments of cirrus vi have a minute fifth 
pair. There are about 36 segments in the rami of cirrus vi. The 
posterior distal angles of the segments have a group of unequal 
spines, the longest about two-thirds the length of the segment. 

Some of the spines on all of the cirri are pectinated near the end, 
but the pectination is best developed on the third cirri. In figure 
38c the pectinated ends of some spines of the posterior ramus of 
cirrus ii may be seen projecting beyond the anterior ramus. 

The penis is rather short, as in B. balanus, less than half as long 

as the sixth cirri, not hairy, and has a small projection near the 
dorsal base. 

In some individuals the sculpture of the scutum has more the ap- 
pearance of narrow, very low ridges, separated by much wider flat 
intervals. Under a strong lens there are very faint traces of radial 
striation, not visible in all cases. 
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By the shape of the tergum, which has a tapering spur, wide at the 
base, and remote from the basiscutal angle, this species is related to 
B. nubilis; but the far less deeply sculptured exterior of the opercular 

valves, and the very weak development of ridges on the inner faces 
of the valves, readily distinguish B. fos from its larger, coarser com- 
panion at all stages of growth. The color of walls and valves, the 
smaller size, the very deeply toothed orifice, and the armature of the 
cirri are further differential features. 

In B. spongicola Brown, the spur of the tergum is wider, shorter, 
and nearer the basiscutal angle; the scutum has much more deeply 
cut growth ridges, which are distinctly beaded, and the articular and 
adductor ridges are stronger. The summits of the radii are more 
oblique in 2. flos, and the apices of the opercular valves diverge. 
There are important differences in the cirri. 


B. flos seems to have an unusually great range in depth, but possibly 


the example from Albatross Station 4420 had been washed into deep 
vater from somewhere near the surface. 











Alba- Depth 
tross Locality. (fath- Collector. Notes. 
station, oms). 
4558 nee Point Pinos Lighthouse, 40) ApaLrOSs) ce eetie tase eee eee On polyzoan colony. 
4420 | Off east point San Nicolas Island, BIR Peces doe See ee taneous On seaweed. 
Cal. 
Omrhumboldt Bani Gall ao sees seen Leland -Stanford University | On buoy. 





SERIES OF B. BALANUS. 


Balani with the ribs on the inner face of the parietes more num- 
erous than the septa in the wall; basis not porous; maxilla with one 
spine near the lower angle much larger than its neighbors. 

This boreal group extends into the cool Temperate Zone. It is 
prolific in races and local forms, especially in Bering Sea and the 
North Pacific—probably its center of radiation. There are only two 
clearly defined species, distinguished as follows: 


Parietal pores without transverse septa, though usually filled up above 
B. balanus, p. 149. 
Parietal pores having transverse septa, at least in the upper half__B. rostratus. 


BALANUS ROSTRATUS Hoek. 


Plate 36, figs. 1, 2, 2a. 


1854. ?B. porcatus * * * gome fine, brilliantly white specimens (with- 
out opercula) from the coast of China, Darwin, Monograph, p. 259. 
1883. Balanus rostratus Horx, Challenger Report, Zoology, vol. 8, p. 152, 

pl. 138, figs. 16-22. 
1900. Balanus porcatus Da Costa, WELTNER, Fauna Arctica, vol. 1, p. 296, 
pl. 8, fig. 18. 
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1911. Balanus rostratus Hoek Pirspry, Bull. Bur. of Fisheries, vol. 29, p. 
73, pl. 12, fig. 6 (issued Feb. 17). 

1911. Balanus rostratus Hoek, Iriicer, Beitriige zur Cirripedienfauna 
Ostasiens, Abh. math.-phys. Klasse der K. Bayer. Akad. der Wissen- 
schaften, Suppl.-Bd. 2, p. 52. 

1911. ?Balanus crenatus Bruguiére, Krucer, Beitriige zur Cirripedienfauna 
Ostasiens, Abh. math.-phys. Klasse der K. Bayer. Akademie der 
Wissenschaften, Suppl.-Bd. 2, p. 52, figs. 105-107; pl. 4, figs. 36 (Sag- 
ami Bay and Yokohama). 

Type—British Museum, from Kobe, Japan, in 8-50 fathoms. 

Distribution—North Pacific: Ocean coast and Inland Sea of 
Japan; varieties in Bering Sea and Puget Sound. 

The barnacle is strong and rather thick, conic, with a rather small, 
ovate orifice, moderately wide, deeply sunken radii, very narrow 
carinolateral compartments, and broad lateral and rostral com- 
partments. Surface smooth or somewhat folded, not regularly or 
distinctly ribbed; partially covered with a very thin pale-buff 
epidermis. 

The scutum is like that of B. balanus externally. There are nar- 
row, prominent ridges of growth, somewhat imbricating downward, 
and crenulated by the fine, deep longitudinal striation which runs 
over ridges and intervals. The articular ridge is very low; articular 
furrow very narrow and shallow. The adductor ridge is low, often 
weak; it stands free of the articular ridge, and bounds the rather 
deep pit of the depressor muscle. 

The tergum is white, flat, with sculpture of growth-ridges and weak 
longitudinal striae. A narrow fasciole runs to the spur. The spur is 
wide at the base, but tapers to a narrow, obliquely truncate end. The 
scutal margin is only narrowly inflected. Articular ridge moderate. 
No ridge runs to the spur. Crests for depressor muscles are weak or 
wanting (fig. 39a). 

Compartments.—The parieties are angular along the deeply sunken 
radii, which have the appearance of slits made with a knife. The 
summits of the radii are level or somewhat oblique and jagged when 
perfect, but they are usually broken; edges irregularly laminate. 
Alex narrow, with very oblique summits. The sheath lies very close 
to the wall, leaving scarcely any hollows below it. Parietes below the 
sheath are strongly ribbed. Between the ribs which terminate in septa 
there are usually from one to four ribs ending in points on the inner 
lamina of the wall, exactly as in B. balanus. ‘Tubes of the parietes 
large and square, about 14 in number in the rostrum. They have 
many transverse septa down to the base, as shown in plate 36, figure 
2a. Outer lamina with many extremely small, short lamella within 
the margin. 

Basis thin, radially grooved, without any pores. 

Carinorostral diameter, 42 mm.; height, 36 mm. 
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Carinorostral diameter, 384 mm.; height 26 mm. (Tokyo Harbor). 

By the shape and sculpture of the opercular valves, the wholly solid 
basis, the square tubes of the parietes, and the development of acces- 
sory ribs on the inside, between those corresponding to septa, this 
species is extremely similar to B. balanus; but it differs in the im- 
portant character of having transverse septa in the parietal tubes. 
In very long series of B balanus, examined from all parts of its range, 
there are never any transverse septa, and near the apices of the parie~ 
tes the tubes become filled up solidly. There are also some differences 
in the opercular valves, as noted under 4. balanus. The mouth parts 
could not be distinguished 
from those of B. balanus. 
The cirri of the Bering Sea 
races have more spines than 
Atlantic &. balanus; Bering 
Sea specimens of balanus, 
however, have as many. 
The penis is much longer in 
B. rostratus. 

Originally described from 
quite young specimens col- 
lected by the Challenger, 
this species has been found 
Fie. 39.—ScuTa OF a, GALANUS ROSTRATUS, JAPAN, to reach about the size of 


No. 1814, AND b, B. R. APERTUS, PoPorr STRAIT, ‘Be balanus. While the typi- 
ALASKA. 





a few localities between Kobe and Tokyo Bay, it will probably turn 
out to have a much wider range northward, continuous with the range 
of the following race. 

Like 4. balanus, it usually grows on shells. It is often overgrown 
with Serpula, the young of its own kind, and in one case with Balanus 
trigonus. 

The barnacle recorded from Japan as 2. crenatus by Doctor Kriiger 


agrees with some forms of vostratus in the details figured, but as: 


nothing is said of the radii or cirri, I dare not make a positive iden- 
tification. It is certainly not B. crenatus. 

Plate 36, figure 1, is from a specimen in the museum of the Acad- 
emy of Natural Science, Philadelphia, from Tokyo Harbor. A lot 
of the typical form in United States National Museum from H. 
Loomis is labeled Japan, without exact locality (pl. 36, figs. 2, 2a). 

The large development of vostratus forms in the north, where other 
related species exist, seems to indicate that B. 7. heteropus and typical 
L. rostratus are peripheral southern forms derived from the north. 
No related species are found farther south. 





cal form is only known from. 
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In the far north, B. rostratus appears in various forms differing 
from the typical Japanese form of much warmer waters. Just what 
status these races, if such they are, will eventually be given, can not 
be decided until many hundreds are collected and studied. They 
have no regional differentiation, and it may be a matter of station. 
At present it seems to me desirable to advertise the differentiation of 
the group by giving names to the leading forms, which have more 
tangible characters than the forms of B. balanus. Their most obvious 
characters are as follows: 

a. Transverse septa of parietal tubes extending nearly or quite to the base. 
b’. Radii conspicuously sunken; about 14 tubes in the rostrum____B. rostratus 


b*® Radii but slightly sunken; about 18 or more tubes in the rostrum. 
ce. Large Alaskan form, diam. 60-70 mm.; four or five pairs of spines on 


each segment of the posterior cirri___._____-___________ B. r. alaskensis 
ce’. Smaller Puget Sound form, diam. about 18 mm.; at most four pairs of 
spines on segments of posterior cirri_________--______- B. r. heteropus 


a*, Transverse septa confined to the upper half of the parietal tubes; usually 
about 18 tubes in the rostrum. 
db. Radii but slightly sunken. 
ce’. Rather thin, wall spinose or somewhat rugose; basis typically concave ; 


usually on sponges, sometimes on shells_______--_---_--_~- B. r. apertus 
Gemlmnarce ands sold. walls Smooth=s-= 2 = ee Bor. dali 
6° Radii conspicuously sunken, walls thick __._____________-_- B. r. suturalis 


BALANUS ROSTRATUS ALASKENSIS, new subspecies. 
Plate 38, figs. 4, 4a, 5. 


Type.—Cat. No. 3415, U.S.N.M., from Kodiak, Alaska, 50 feet, 
collected by W. H. Dall. 

The barnacle is white, conic, very solid, with narrow radii; outer 
lamina of the wall smooth where preserved, but extensively eroded, 
exposing the large parietal tubes, which are crossed by many trans- 
verse septa, down to the base. Between the septa, several longi- 
tudinal threads are seen on the inner lamina. The rostrum has 18 
tubes. Interseptal ribs on the inside numerous, sometimes 6 or 9 in 
one interval. Adductor ridge of the scutum prominent. Both 
tergum and scutum have a faint pink tint toward their apices. 

Carinorostral diameter, 61 mm.; height, 53 mm. (Kodiak). 

Carinorostral diameter, 70 mm.; height, 46 mm. (Unalaska). 

The labrum in the type-specimen is toothless on one side, with one 
tooth on the other. Mandibles as usual in the species. Maxillee 
(fig. 40c) with the three major spines about twice as long as the 
others, the discrepancy in size being greater than usual. 

The penis is not so long as in the type of PB. 7. apertus, but is longer 
than in B. balanus. 

Cirrus i has rami of 34 and 16 segments; cirrus ii nearly equal 
rami of 19 and 17 segments; cirri iv to vi have five pairs of spines 
on part of the segments of one ramus, four on the rest and on those 
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of the other ramus. <A. general view of the cirri of one side is given 
on page 8, figure 6. The spines do not show in the photograph. 
The cirri are pigmented, so that spinules are hard to see. There are 
subsutural multifid spinules on cirri iv and v, and numerous simple 
spinules on the segments of cirrus iv. 

A rather thin, smooth specimen (Cat. No. 48026, U.S.N.M.), which 
had grown on a large J/ytilus, was taken at Cape Douglas, Alaska, 
by T. W. Stanton during the Shelikof Strait exploration in 1904, 
The radii are but shghtly sunken and rather narrow. The interior 
is very closely and sharply ribbed up to the sheath. The rostrum has 
part of the tubes subdivided, so that there are 45 parietal tubes, an 
extraordinary number. This is evidently correlated with the thin- 
ness of the wall, bringing the inner and outer laminz close together, 
so that the lamella, which form imperfect septa in ordinary rostratus, 
become concrescent, forming complete septa. The transverse septa 
occur nearly to the basal edge (pl. 38, fig. 5). Opercular valves 
wanting. 

All of the localities for this subspecies are along the Aleutian 
chain and the southern coast of the Alaskan Peninsula. 








sees 7 Locality. Collector. Notes. 
Marmot Island, Alaska...........-.- Dr. Wi. N- Jones)... 2: 45 pathonis; collection A. N. 
48026 | Cape Douglas, Alaska.........--..--- TA Wi Stanton: ../-4)/ Dead, on beach. 
3415 |; Kodiak, Alaska. .: 2 cccccotmnemosce< = W. H. Dall...........-| 8 fathoms; type-specimen. 
Cold Bay, Shelikof Strait ...........- aDa Wis StARLODa es. ont: 
9182 | Unalaska, Aleutian Islands.......... W. Hz. Dall............| Dead, on beach. 


BALANUS ROSTRATUS HETEROPUS, new subspecies. 
Plate 36, figs. 7, Ta, 8. 


Type—Cat. No. 48022 U.S.N.M., from Albatross Station 2864, 
latitude 48° 22’ north, longitude 122° 51’ west; Puget Sound, Wash- 
ington, in 48 fathoms; bottom temperature, 47°.7 F. 

Other localities—San Juan Islands, Puget Sound, between 10 and 
50 fathoms; Homer Wheeler, in collection of the Academy of Natural 
Sciences of Philadelphia. 

The barnacle resembles B. 7. apertus, being steep-walled, with large 


orifice. It is rather thin, the parietes smoothish, not ribbed or spi- — 


nose; radii wide, only slightly sunken, with level summits when un- 
broken. The parietal tubes are small (18 to over 30 in the rostrum), 
with many transverse septa, which extend nearly to the base. 

Greatest carinorostral diameter, 18 mm.; height, 20 mm. 

Greatest carinorostral diameter, 17 mm.; height (of rostrum, the 
longest compartment), 27 mm. 

The scutum has longitudinal striz in the intervals between the 
growth-ridges, but they do not crenulate the latter. The adductor 
ridge is rather strong in some individuals, very weak in others. 
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Tergum is nearly as in 2. 7. apertus. The spur is rather short and 
narrower than in B. balanus pugetensis. The inflexed scutal margin 
also is narrower (pl. 36, fig. 7). 

Mouth parts—The labrum is very shortly hairy, with a single 
almost obsolete tooth on each side (fig. 400). Mandibles as in B. vr. 
apertus. Maxilla with the three major spines nearly twice as long as 
the minor spines, of which there are 13. 

Cirri.—Cirrus i has rami of 13 and 24 segments; cirrus ii has very 
slightly unequal rami of 15 segments each; cirrus ili has more unequal 
rami of 18 and 15 segments, those of the anterior ramus armed with 
a few spinules. Cirrus vi has about 40 segments. There are at most 
four pairs of spines, the lower pair very small (fig. 40). 

The penis is long, but shorter than in B. 7. apertus, about as in B. r. 
alaskensis. 

With the external form of 2. rostratus apertus, this race has trans- 
verse septa in the lower as well as the upper part of the parietal tubes, 





Fic. 40.—BALANUS ROSTRATUS HETEROPUS, TYPE. ad, 27TH SEGMENT OF CIRRUS VI. D, LA- 
BRUM AND PALPUS. C¢, B. R. ALASKENSIS, MAXILLA, 


and the posterior cirri have few spines, like B. balanus pugetensis. 
The numerous and small parietal tubes, well furnished with trans- 
verse septa, are characters like B. rostratus apertus, or perhaps more 
like B. vr. alaskensis, since there are septa in the lower parts of the 
tubes. It should be noted that in the reduced number of spines on 
the posterior cirri, B. 7. heteropus and B. 7. alaskensis resemble one 
another. 

Figures 5, 7a, 8, 9 and 10 of plate 36 have the outer lamina of the 
parietes partly filed away, to show the parietal tubes and septa. 

B.r. heteropus and B. b. pugetensis occur together in both localities 
given above, sometimes growing upon the same shell or upon one 
another. They are exceedingly similar externally, and can not be 
separated without thorough examination. In the large series I have 
studied there are no individuals suggesting intergradation or hybrid- 
ism. 

The specimens from the San Juan Islands approach the size of 
B. r. apertus, the largest measuring 23 mm. in carinorostral diameter, 
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24mm. high. The scutum is deeply striated longitudinally, just as in 
B. r. apertus, and all the opercular valves are faintly tinged with 
pink toward the apices. The parietal tubes are small and numerous, 
36 in the rostrum of one individual. 


BALANUS ROSTRATUS APERTUS Pilsbry. 


Plate 36, figs. 3-6; pl. 87, figs. 1-le. 


1911. Balanus rostratus apertus PitsBry, Bull. Bur. Fisheries, vol. 29, p. 
74, fig. 6, pl. 12, fig. 4, 7; pl. 18, fig. 1, 2, 8, 9 (issued Feb. 17). 

Type.—No. 88667, U.S.N.M., from Albatross Station No. 4778, 
Bering Sea, north latitude 52° 12’, east longitude 179° 52’ in 48 
fathoms; embedded in a sponge. 

Distribution —Bering Sea. 

The shell is white under a very thin marguerite-yellow epidemis, 
often deciduous; subceylindric or conic, with a large, triangular-ovate 
orifice, frequently almost or quite as large as the base. The parietes 
are marked with minute growth-stris, tisually showing lines of 
minute granules at considerable intervals; there are some irregulari- 
ties but rarely any ribs, some specimens (including the type) bearing 
a few short, acute spines projecting downward, each terminating 
a short rib. The radii are much wider than in B. rostratus, with 
the upper edges parallel to the base. They are only very little 
sunken below the parietes. Internally the parietes are deeply, 
closely, and sharply ribbed. Parietal tubes square, crossed by many 
transverse septa in the upper part, but without septa near the base. 
The tubes are more numerous than in B. rostratus, about 18 (16 to 
over 20) in the rostrum. The wall is thin in the typical form, the 
tubes therefore compressed. 

Opercular valves as in B. rostratus except that the tergum (pl. 
37, figs. la, 1c) is narrower, and often has well-developed crests for 
the depressor muscles. The terga of both forms are drawn in 
figure 39. 

The basis is concave, often deeply so, in specimens growing on 
sponges, the typical station of the subspecies. It is rather thin, with- 
out pores. 

Height 46 mm., greatest diameter 33 mm., length of aperture 19 
mm., length of tergum 22 mm. (Station 4778). 

Height 45 mm., greatest diameter 31 mm., diameter of base 24 
mm., length of aperture 26mm. (Station 4778). 

Height 27 mm., greatest diameter 26 mm. (Captains Harbor). 

Height 44 mm., greatest diameter 31 mm. (Unalaska). 

Height 33 mm., greatest diameter 21 mm., length aperture 29 mm. 
(Station 2849, on Z'erebratulina). 
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Height 73 mm., greatest diameter 36 mm., diameters of base 27 
and 284mm. (Unalaska, on a sponge). 

The labrum has two minute teeth on each side. Palpi similar to 
those of B. balanus. 

The mandibles of No. 38667 have three rather stout short teeth, 
then a minute tooth and an obtuse lower angle. The upper and 
lower borders are densely and very finely hairy, as are also the in- 
tervals between the teeth (fig. 420). 

The maxille do not differ materially from those of B. rostratus 
as figured by Hoek, except that there are several small spines above 


E 


Fic. 41.—BALANUS ROSTRATUS APERTUS. da, 14TH SEGMENT OF ANTDRIOR RAMUS CIRRUS IV, 
MUCH ENLARGED TO SHOW DISTAL SPINULES. b, 27TH SEGMENT OF ANTERIOR RAMUS 
CIRRUS VI, BOTH FROM CaT. No. 38667. c, FORM SUTURALIS, No. 48025, 37TH SEGMENT 
CIRRUS VI. @, MANDIBLE. €, LABRUM. 


the two great spines (fig. 42c). There is a large spine in the middle 
of the lower border, as in all of the &. balanus group. 

The first cirrus (fig. 42a) has very unequal rami of 15 and 27 
segments, those of the posterior branch strongly protuberant at the 
anterior side, with dense hair-tufts. The second and third cirri 
also have unequal branches, the segments of both strongly protuber- 
ant, with dense tufts. Cirrus ii has 15 and 19 segments; cirrus 111, 
12 and 19. Both rami are rather well provided with spinules except 
in the distal third. In cirrus iv, both rami have spinules along the 
distal borders (fig. 41a, part of the fourteenth segment of anterior 
ramus). Cirrus v has one or two rows of spinules near the distal 
sutures of the segments. Cirri iv to vi are of the usual slender and 
elongate shape, with subequal branches of about 35 segments. These 
Segments are convex anteriorly, each with 6 or 7 pairs of spines, 
with some minute accessory spines at their bases, and having the 
usual posterior sutural groups of small spines (fig. 42d, fifteenth 
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and sixteenth segments of cirrus v). There are also some spines along 
the distal sutures of the segments of the outer ramus of cirrus vi 
(fig. 410). 

The penis is very long, over 20 mm., purplish, densely and conspic- 
uously annulated, with a very few short hairs near the end. There 
is a blunt projection on the dorsal base. 

A paratype of apertus examined has numerous simple bifid and 
trifid spinules on the segments of cirrus iii, also a band formed of 
several rows of minute, flat, fimbriated spines on the distal borders 
of the segments. Cirrus iv has a row of sutural spinules, but none 





Fic. 42.—BALANUS ROSTRATUS APHRTUS (CAT. No. 38667). @, 1ST CIRRUS. 0b, MANDIBLE. 
C, MAXILLA, d, 15TH AND 16TH SEGMENTS OF CIRRUS V. 

were seen on vi. The palpi are similar in structure to those of 

B. balanus, except that the bristles are all very much smaller and 

shorter. 

Typical B. 7. apertus is readily distinguishable from typical 
B. rostratus by the thinner wall, cylindric form, with large orifice, 
the wider, not sunken radii, and especially by having more tubes in 
the parietes, about 18 in the rostrum, without transverse septa in 
the lower part, against about 14 in B. rostratus, where the septa 
extend close to the base. The tergum is narrower for its length, 
and, while usually white, it sometimes has a beautiful pink (vina- 
ceous) tint, which also colors the apices of the scuta in some of 
the specimens taken by Dall at Unalaska. The only tangible dif- 
ferences between the appendages of this form and B. balanus is 
that the number of spines on the segments of the cirri is greater in 
B. vr. apertus, and the penis is decidedly longer. 
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The most profusely spinose examples of 2. r. apertus were taken 
from a “hermit crab sponge,” Captains Bay, Unalaska (pl. 36, 
fig. 6). The base is very concave, and the spines remind one of 
spinose varieties of 2. tintinabulum. Opercular valves, pink-tinted. 
The sponge which these barnacles grow in is a very close-grained, 
_soft and friable species. The typical form of apertus is almost al- 
Ways on sponge, but sometimes on shells. One from Pecten (Cap- 
tains Bay, Unalaska, 10 fathoms, Dall) reproduces the ribs of the 
shell and has no spines (pl. 36, fig. 4). Another, growing on 
Terebratulina (pl. 36, figs. 8,5), Albatross Station 2849, is unusually 
thin, with smooth walls and very large orifice. A ground specimen 
is figured to show the transverse septa of the upper half of the 
parietal tubes, and their absence in the lower half. A rostrum of one 
of this lot has 18 tubes; there is a single accessory rib in each inter- 
septal interval. In the specimens growing on shells the base is less 
concave than when growing on sponges, conforming, of course, to 
the contour of the shell. 

When growing on a sponge, it appears that the pressure of the 
growing basal edges of the wall tends to cut into the sponge, so 
that the periphery penetrates deeper than the initial point of 
fixation, causing the base to be dome or cone shaped. In Acasta 
the exactly opposite condition obtains; the growing periphery of 
the barnacle yields to the pressure of the living sponge and is forced 
upward, the base becoming an inverted cone, or bow]-shaped. 








U.S. F.C Depth | Bottom 
ace Locality. (fath- | temper- Collector. 





Sta. No. oms). | ature °F. 
10 miles west of Franklin Point, Arctic WOR ec meee Point Barrow expedition. 
Ocean, Alaska. 
Latitude 66° 12’ 00” north; longitude |.......-..|.-........ Lieut. Geo. M. Stoney. 
168° 54’ 00’” west. 
8232 | Latitude 58° 31’ 30’ north; longitude 104 47 | Albatross, 
157° 34’ 15” west. 
Constantine Harbor, Amchitka Island..]..........].........- W. iH. Dall. 
4777 | Near Semisopochnoi Jsland............-. G2 cessons. Albatross. 
4778 | Latitude 52° 12’ 00” north; longitude AB ia honilictare tay: Do. 
179° 52’ 00’ east. 
Captains Harbor, Unalaska............. IDL | eseBactes: W. H. Dall. 
Unalaska (severallots).................. D-Lo Me ten se Do. 
Popoff Strait, Shumagin Island ..........|-.--.--.-¢|..----\.-.- Do, 
East coast Nague, Shumagin Island.....|..........|.-...-..-- Do. 
2849 | Latitude 56° 16’ 00” north; longitude 69 43 | Albatross. 
160° 28’ 00’’ west. 
2856 | Latitude 58° 07’ 00’” north; longitude 68 44 Do. 
151° 36’ 00’ west. 
Middleton Island, Alaska.............-.- Low tide.|......-..- W. 4H. Dall. 





BALANUS ROSTRATUS DALLI, new subspecies. 
Plate 38, figs. 1—-1e, 2. 


This form attains a large size and is quite sclid; external surface 
smooth; radii very little sunken, moderately wide. Parietal tubes 
large and square, with one or two interseptal ribs on the inner lamina; 
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these tubes having transverse septa about half way down, the lower | 
half being open. Inside of the parietes sharply ribbed to the sheath 
(or in some old individuals, becoming nearly smooth above). 

Carinorostral diameter, 55 mm.; meight, 43 mm. (type). . 

Greatest basal diameter, 47 mm.; height, 62 mm. (No. 48023). 

The type of this variety was taken by Dall at Unalaska (Cat. No.. 
9202, U.S.N.M.). It is on a very large valve of Placunanomia. 

Tt differs from B. r. alaskensis by having septa in the upper part 
of the parietal tubes only, as in 2. r. wpertus, which is a much thin- 
ner, smaller, and generally rougher barnacle. There are 21 tubes in, 
the rostrum of this specimen. 

The mouth-parts of the largest specimen in group No. 38670 
(figured in my former paper, pl. 12, fig. 4), agree with B. r. apertus 
No. 88667. The third cirrus has no spinules, but there are some 
minute fimbriated flat spines and slender sutural bristles as in B. 
balanus. Some of the flat spines were seen on cirrus v, but none on 
vi. The largest individual in this group of seven on the shell of a 
Pecten measures 55 mm. high, 45 mm. in greatest diameter of the 
base. 





Cat. No. Locality. Collector. Notes. 
O20 2m Uinales kaso ceiscinee enaemneeaw meee W... Hi. Dallee-. 5.34.45) Dype. Pl. 38; figs) tte. 
48023 |....- OMNES eirccet en totes secs acts Pe Cee Loewe Gory 2 ate Pl. 38, fig. 2. 
PLOW ers ai, LOOM dae cmc ea eis eee ele cie OO eee eee ere In 25 fathoms. 
38670 | Albatross Station 4779, near Semiso- | Albatross ...........-- Bull U.S. Bureau of Fisher- | 
ee Island, Aleutians (54 fath- ies, vol. 29, pl. 12, fig. 4. 
oms). 
9187): Ukcyska arbors 226. piciseig ie soc ere Wight Dalle soc cata 





Form suturalis (pl. 38, fig. 3). The Corwin took a peculiar form 
in Alaska, exact locality not noted, in 1884. It is externally a good 
deal like typical B. rostratus, as the shape is conic, with small orifice, 
radii are sunken, parietes with angular edges. Otherwise it is more 
like dali. 'The wall is thick, with large square tubes, 17 in one 
rostrum examined. Interseptal ribs, usually one or two. The tubes 
are open a long way up3 no septa visible from below. The labrum 
(fig. ttc) has no teeth. The teeth of the mandibles are unusually 
acute, but typical in arrangement (fig. 41d). Cirri and penis are 
substantially as in B. v. apertus, the posterior cirri having segments 
with seven pairs of spines (fig. 41¢). 

The type is Cat. No. 48025, U.S.N.M. 3 

I have some doubt whether this form will prove separable from — 
B. vr. dalli when large series are obtained. A specimen of dalli from 
Kyska Harbor and one from Plover Bay have very narrow radii, 
but they are not sunken as in suturalis. 
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BALANUS BALANUS (Linnzus). 
Plates 33, 34, 35. 


1758. Lepas balanus LinN&us, Systema Nature, ed. 10, p. 667 (“ad littora 
oceani Huropaci”’’) ; see HANLEY, Ipsa Linnzi Conchyltia, 1855, p. 18. 
1778. Blalanus] porcatus pA Costa, Historia Naturalis Testaceorum Bri- 
tanniz, p. 249. 
1780. Lepas balanus Linnzeus, Born, Testacea Musei Caesarei, p. 8, pl. 1, 
fig. 4 (good). 
1789. Balanus sulcatus Bruaurkre, Encyclopedie Méthodique, p. 163, pl. 
164, fig. 1. 
1803. Lepas costatus Montagu, Testacea Britannica, p. 11. 
1804, Lepas balanus Linneus, Donovan, Natural History of British Shells, 
Dl 30; 02% T. 
1804. Lepas costata Donovan, Natural History of British Shells, pl. 30, 
fic. 2. 
1815. Lepas scotica Woop, General Conchology, p. 40, pl. 6, fig. 3. 
1818. Balanus tessellatus Sowrrsy, Mineral Conchology, pl. 84. 
1830. Balanus geniculatus Conrap, Journal of the Academy of Natural 
Sciences of Philadelphia, vol 6, p. 265, pl. 11, fig. 16. 
1844. Balanus communis Brown, Illustrations of the Recent Conchology 
of Great Britain and Ireland, p. 120, pl. 53, fig. 23. 
1844. Balanus costatus Montagu, Brown, Illustrations of the Recent Con- 
chology of Great Britain and Ireland, p. 120, pl. 54, figs. 2, 3. 
1854. Balanus porcatus E. da Costa, Darwin, Monograph, p. 256, pl. 6, 
figs. 4a-4e; Monograph on Fossil Balanide, p. 21, pl. 1, figs. 5a—-5g9. 
1878. Balanus porcatus Da Costa, Mimrs, Narrative of a Voyage to the 
Polar Sea, by Capt. Str G. S. Nares, vol. 2, p. 247 (Cape Louis Napoleon, 
lat. 79° 88’ N., 50 fathoms; Richardson Bay, lat 80° 2’ N., 70 fathoms). 
1897. Balanus porcatus Da Costa, WrELTNER, Verzeichnis der bisher be- 
schriebenen recenten Cirripedienarten, Archiv f. Naturg., Jahrg. 1897, 
p. 267 (exclusive of Japanese records). 
1900. Balanus porcatus Da Costa, WrEtTNER, Fauna Arctica, vol. 1, pp. 
292-297, 303, pl. 8, figs. 1-12 (distribution and variation). 
1911. Balanus porcatus Costa, SumMNeER, Biol. Survey Woods Hole and 
Vicinity, Bull. Bur. Fisheries, vol. 31, p. 646. 
Type.—Collection of the Linnean Society of London. 
Distribution—Arctic and North Atlantic Oceans, from 80° North 
latitude, Franz Josef Archipelago to the English Channel, and in 
America south to Long Island Sound. Bering Sea; a variety in 
Puget Sound. From low tide (in northern localities) to about 90 
fathoms. English Pliocene; Pleistocene of Sweden, Canada, and 
Maine.* 
According to Darwin its characters are as follows: 


Shell white, generally sharply ribbed longitudinally ; radii with their summits 
almost parallel to the basis, Scutum longitudinally striated; tergum with 
the apex produced and [usually] purpie. 





1The records of this species from Campbell and Stewart Islands, New Zealand, were 
undoubtedly based upon erroneous identifications. Weltner states that it does not exist 
in the Mediterranean. 


4729°—Bull. 983—16——11 
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General appearance.—Shell conical, somewhat convex; white, sometimes 
tinted yellowish, from the thin investing membrane; the produced tips of the 
terga are purple; the parietes of each compartment have from two to four 
strong, prominent, sharp, straight, longitudinal ribs; these are sometimes irreg- 
ular, and rarely, as will presently be described, they are.absent. The radii are 
smooth and of considerable breadth; their summits are nearly parallel to the 
basis or only slightly oblique; hence the orifice is entire; it is rather small and 
ovate, being broad at the rostral end and very sharp and narrow at the carinal 
end, 


The scutum is more or less concave from end to end, with sculpture 
of narrow, prominent growth-ridges, crossed by fine longitudinal 
strie which crenulate the ridges. The articular ridge is low, rather 
abruptly terminated below. Usually there is no distinct adductor 
ridge, but the callous occupying its place has a slightly raised, acute 
border, bounding the very deep pit for the lateral depressor muscle, 
and the border of the adductor muscle pit is slightly prominent and 
angular. Sometimes these prominences stand in line and are 
weakly connected, forming thus a rather ill-defined adductor ridge. 

The tergum is very much narrower than the scutum, its length 
nearly twice the width. Its pointed beak, of a purplish or pale-pink 
tint, or sometimes white, projects well above the scutwm. Exter- 
nally it is marked with somewhat coarse growth-lines. There is no 
longitudinal furrow, but a wide spur-fasciole is defined by impressed 
lines. Spur close to the basiscutal angle, truncate distally, the basal 
margin sloping to it on both sides. The articular ridge is rather 
low; scutal margin is sharply inflexed in the lower part. Crests 
for the depressor muscles are irregular, not very strong. 

Darwin says: 

The parietes have large, square parietal tubes; in the upper part these 
are filled up solidly without transverse septa; the longitudinal septa are finely 
denticulated at their bases, and the denticuli extend unusually close to the outer 
lamina. In very young specimens the inner lamina of the parietes is ribbed in 
lines corresponding with the longitudinal septa, as is the case with most species 
of the genus; but in medium and large-sized specimens there are between the 
ribs, thus produced, from one to four smaller ribs, which do not correspond with 
any longitudinal septa; they are finely denticulated at their bases and may be 
considered as the representatives of longitudinal septa which have not been 
developed and reached the outer lamina. I have seen no other instance of this 
structure, namely, the presence of a greater number of ribs, on the inner lamina 
of the walls, than thére are longitudinal septa. [B. rostratus is similar in this 
respect.] The radii have their summits generally parallel to the surface of 
attachment, as is usual in the first section of the genus, but sometimes they are 
slightly oblique; the septa sometimes rudeiy branch a little, but they exhibit 
scarcely a trace of denticuli; the interspaces are filled up quite solidly. The 
ale have their summits very oblique; their sutural edges are finely crenated. 

Basis rather thin, translucent, not permeated by pores; obscurely furrowed 
in lines radiating from the center; the circumference is marked in a peculiar 
manner by the longitudinal septa and by the tips of those intermediate den- 
ticulated ribs which occur on the inner lamina of the parietes. 
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Mouth—|Labrum with six teeth; mandibles with the fourth and fifth teeth 
small and rudimentary. Mavxille, with a small notch under the upper pair of 
spines; in the lower part there is a single large spine. Cirri, dark brownish 
purple, making a singular contrast with the white operculum and shell; first 
pair, with one ramus having 26 segments, and about twice as long as the 
shorter ramus having 12 or 13 segments, with their front surfaces protuberant. 
In the second pair of cirri the segments are but little protuberant; third pair 
about one-third longer than the second pair; sixth pair elongated, having in 
the same individual 46 segments; these segments have shield-shaped fronts 
bearing 5 pairs of spines, with some minute intermediate bristles. There is the 
usual point at the dorsal base of the penis.* (See p. 152, fig. 43.) 

The third (fig. 48¢) and fourth (fig. 43¢) pairs of cirri have 
minute spinules on the outer faces of part of the segments. 

Nomenclature.—Darwin accepted da Costa’s name Palanus porca- 
tus for this species in order to avoid tautonymy, the earlier specific 
name Lepas balanus becoming Balanus balanus in the new combi- 
nation. This custom, sanctioned by the general usage of Darwin’s 
time, has long ago been discarded. The specific name is now held 
to be the permanent part of the binomial combination. Most of 
the early authors correctly identified the species Linneeus described as 
Lepas balanus. His original specimen is preserved in the collection 
of the Linnean Society of London, and is figured on plate 33, figures 
x, 1a. 

Affinities and differential characters—B. balanus is very distinct 
from all other Atlantic species. The long-beaked terga, with a wide 
but rather long spur, the fine longitudinal striation of the scuta, the 
square tubes of the wall, which has more numerous ribs on the internal 
surface than.there are septa in the basal edge, and, finally, the solid, 
never porous, calcareous basis, are amply diagnostic characters. Any 
single wall compartment or opercular valve will serve to identify it. 
Usually it may be known also by the wide, level-topped radii and 
strongly ribbed walls. Some specimens of B. crenatus resemble B. 
balanus superficially. In the Pacific it is different. There we have a 
very closely related species in B. rostratus, which occurs with B. 
balanus in Bering Sea; but the two differ in several important de- 
tails of structure, as follows: 


B. balanus. 
tubes 


B. rostratus. 


Parietal without transverse Parietal tubes having numerous trans- 


— — 


septa. 

Spur of tergum wide at the end, its 
fasciole broad. 

Adductor ridge of the scutum wanting 
or weakly developed. 


Penis short. 


verse septa. 

Spur narrow distally, its fasciole nar- 
rower. 

Adductor ridge distinct, and, though 
often rather weak, it stands free of 
the articular ridge. 

Penis long. 


1Tt is not known whether Darwin’s description of the mouth and cirri were from the 
strong or the rather weak ribbed form of the species, both of which occur in the British 


Islands. © 
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Fic. 43.—BALANUS BALANUS (LINN@US). @, LABRUM. 0b, 16TH TO 18TH SEGMENTS OF 
CIRRUS VI, ENGLAND. ¢, PART OF THE 16TH SHGMENT OF CIRRUS Iv. d, LABRUM. 
€, DISTAL PART OF A SHGMENT OF THD ANTHRIOR RAMUS OF CIRRUS III. jf, INTERMEDIATD 
SEGMENTS OF CIRRUS VI. g, MAXILLA. h, PENIS. 7, FIRST CIRRUS. BAR HARBOR, 
MAINE, j, 17TH AND 18TH SEGMENTS OF CIRRUS VI. k, MANDIBLH. BAY OF FuNDY. 
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The first and last of these differences are the most definite, and in 
my experience they are invariable characters in each species. B&B. 
rostratus is rarely ribbed, and never ribbed so strongly as the common 
forms of 2. balanus. In the latter species the inflexed scutal border 
of the tergum terminates basad in a lobe, while in ZB. vostratus it is 
straight or obliquely cut off, and the spur stands nearer the basiscutal 
angle. 

L. balanus, like its Pacific relative B. rostratus, is far from being a 
homogeneous species. In going over large numbers from several 
regions one gains the idea that there are several subordinate races. 
Differences in the sculpture, the structure of the walls, the dentation 
of the labrum, and the number of spines on the cirri are readily 
found. Yet, without making a great number of dissections and de- 
voting several weeks or perhaps months to the problem, I do not 
feel competent to distinguish between fluctuating variation, variation 
due to the effect of station on the individual, on the one hand, and 
heritable variation of racial import on the other. It would be an 
ill service to science to attempt the diagnosis of local races without 
such an investigation as I have indicated. The results of my work 
so far as I have gone, are briefly given below. 

Station—B. balanus usually makes its home on shells, probably 
because they are the most abundant solid objects available in the 
depths it inhabits. When growing on objects with an even surface, 
such as Pecten magellanicus or Modiolus modiolus, they reach their 
ideal development; but on the banks they are also common on Puc- 
cinum, Tritonifusus, Aporrhais, Terebratulina, on pebbles, or more 
rarely growing on one another. #2. balanus is frequently associated 
with B. hameri and 2. crenatus. It is rather common in from 20 to 
90 fathoms, but seems to drop out of the fauna rather abruptly at 
the latter depth, as it would surely have been taken if present at some 
of the very numerous Albatross stations in deeper water. South of 
Cape Cod it seems exceptional above 18 or 20 fathoms, where 2. 
eburneus and B. amphitrite niveus are the prevalent species. Far- 
ther north, on the Maine coast and northward, 2. balanus is some- 
times taken at depths of only a few fathoms. On Coffin Island, Mag- 
dalen Islands, in the Gulf of St. Lawrence, Mr. Bayard Long found 
it at low water, on Mytilus edulis. 

Variations in the structure of the wall——The figures on plate 35 
show the chief variations in the basal septa of the walls. Figure 5, 
from Georges Bank, is the normal and most frequent condition. 
There are from one to four ribs on the inner lamina between the com- 
plete septa; outer Jamina has several or many very short lamellee 
within the margin. The rostrum here figured has 14 tubes. 

Plate 35, figure 3, represents portions of two rostra from Eastport, 
Maine; strongly ribbed form. Here the inner and outer lamine of 
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the wall are more separated and the septa are irregularly spaced, the 
internal ribs are more numerous, and the lamellae within the outer 
lamina are stronger. Rostrum has 13 tubes. There is an extraor- 
dinary development of the interseptal lamelle within the outer 
lamina of the wall in a specimen from Portland, Maine (pl. 35, 
fig. 6). In one example from Cork, Ireland, the interseptal lamella 
within the outer lamina of the wall are similarly lengthened (pl. 
3), fig. 7, Cat. No. 12092). These lamelle are minutely crenulate; 
many of them almost reach the inner lamina. 

Plate 35, figures 2, 2a, Albatross Station 2079, Georges Bank, in 
75 fathoms. Wall thin, the tubes compressed. Inner lamina of wall 
with one to four ribs terminating in strong, denticulate teeth. Outer 
lamina bordered with crowded, short lamelle. The rostrum has 13 
tubes. 

Plate 35, figure la, Aberdare Channel, Franz Josef Land, above 
north latitude 80°. Very few interseptal ribs or lamellae; 14 tubes in 
the rostrum, which is very narrow. It appears that the number of 
tubes (about 14 in the rostrum) is rather constant, but their shape 
and the development of interseptal ribs and Jamelle depend upon the 
thickness of the walls and the shape of the compartment, whether 
spreading, as in conical individuals, or narrow, as in cylindric forms 
of the species. 

There are never any transverse septa in the tubes. 

Individuals growing on Pecten are often beautifully fluted, in 
harmony with the ribs of the shell (pl. 33, fig. 2a), while others in the 
same group may be unaffected. Often the Pecten specimens have only 
traces of ribs, the surface being minutely shagreened, as though 
the conflict between the ribs of the barnacle and those induced by 
the Pecten had resulted in a general flattening of sculpture (pl. 35, 
fig. 2). The scutum is thick, often strongly curved; pit for the 
depressor muscle narrow, deep, almost tubular from the prominence 
of the tergal border and the adductor callous. In the single British 
specimen of the typical form I was able to dissect, the six teeth of the 
labrum (fig. 43a@) are exceedingly small. The sixth cirrus has four 
pairs of spines on the segments (fig. 480) instead of five, as stated 
by Darwin, but it is likely that more distad segments would show 
another pair. In the dry example examined, the cirri were broken 
at the eighteenth segment. The mandibles and maxille are substan- 
tially alike in the numerous forms of B. balanus and B. rostratus 
examined, merely differing a little in the proportions and number 
of the spines of the maxille. 

Regional distribution and variation.—European specimens (pl. 33, 
figs. 1-60) rarely attain 30 mm. in diameter, and are more frequently 
20 to 25 mm., judging by a considerable series in the museum, brought 
together by the conchologist J. Gwyn Jeffreys. 
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There seem to be two chief races among the British specimens. 
The typical form (pl. 33, figs. 1-24, 6-60) is rather high with steep 
walls, which have the ribs only moderately prominent and usually 


‘irregular; radii wide. The external sculpture is readily modified 


by the irregularities of the supporting object. 

The type-specimen * is represented in plate 33, figures 1, 1a. The 
surface is irregularly roughened by the lamine of the Pecten, and 
the ribs are irregular. 

The other Eurcpean race or “form” (pl. 33, figs 4, 5) is conic, 
spreading and very rugged; rostrum with four strong ribs, laterals 
and carina, three or four, carinolaterals with one strong rib; radii 
rather narrow. Opercular valves as in typical B. balanus. The ribs 
in this race seem very little affected by the irregularities of the sup- 
port. Examples from Belfast Bay, growing on Pecten opercularis 
(fig. 5), are similar to those growing on the smooth mussel J/odiolus 
modiolus (fig. 4). 

Donovan’s Lepas balanus is this form. His Lepas costata seems 
to be the young stage of a similar form which I have seen from 
Scarborough (fig. 4), and which differs only by having more ribs; 
in a specimen 19 mm. in diameter there are seven ribs on the rostrum, 
five on the lateral compartments. 

Northward &. balanus becomes larger than in England and Ire- 
land. Darwin records a specimen 2.1 mches in diameter from the 
Shetland Islands, and others equally large from glacial deposits of 
the Isle of Bute. * 

Arctic Ocean.—The highest latitude for B. balanus, or so far as I 
know, for any cirripede, is Aberdare Channel, east of Alger Island, 
latitude 80° 21’ 21’’ north, longitude 56° 08’ east, in the Franz 
Josef Land Archipelago. Here the Baldwin-Ziegler Expedition 
obtained a series of rather peculiar specimens, Cat. No. 48195, 
U.S.N.M., illustrated on plate 35, figures 1, la, 16. The form 
is cylindric or barrel shaped, the orifice as large as the base. The 
parietes usually show weak ribs in the upper part, and sometimes 
they persist irregularly to the base. Radii very broad. Interior 
strongly striate, the septa between outer and inner lamine about as 
numerous as in the typical form, but with fewer interstitial points 
than in typical Jalanus. The seutum is thin, with even less trace 
of an adductor ridge than usual. The tergum is remarkably nar- 
row, its carinobasal angle rounded off, and the long, free apex is 
not tinted (fig. 44). 

The mouth parts are normal, but the posterior cirri have an addi- 
tional pair of spines. First cirrus with 23 and 10 segments, second 
with 17 and 13. The third cirrus has many spinules on the segments 





1 T owe the photographs of this type to the courtesy of the authorities of the Linnean Society of London. 
They were obtained by the kind intervention of Mr. T. H. Withers, of the British Museum. 
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of the anterior ramus, as far as the twelfth segment. On the pos- 
terior ramus there are fewer spinules, and fewer segments. On the 
fourth cirrus there are a few spinules, chiefly of the flat multifid 
form, in a row near the distal sutures of the segments. There 





Fria, 44.—BALANUS BALANUS FROM ABERDARE CHANNEL. 4G, SCUTUM AND Db, ¢c, d, TERGA OF 
THREE INDIVIDUALS. xX 23, 

are many erect, mainly simple spinules on the second segment of 

the pedicel. Cirrus iv has minute, flat multifid spinules on the distal 

parts of the segments of both rami. In cirrus vi the segments of the 

pedicel have many minute, multifid spinules, but there are none on 


\ / the segments of the rami. 


pilates: These have 46 segments, bear- 
e o Hy a a 
eS DS 6 ing six pairs of spines. The 
" mali ae 





‘ 4i'%y Ls ee fourth ae part of the segments 
4 ON LE of the fifth cirri have five pairs 
i s of spines. The penis is typical 

except that I can find no trace 

of the point near the base, char- 
acteristic of B. balanus. The 
individual dissected is certainly 
adult, the largest of a consider- 

able series (fig. 45). 

The habit of this coleny is to 
grow in branching groups, un- 

like the usual colonies of B. 


Fic. 45.—BALANUS BALANUS, ABERDARE CHANNEL. OHqlanue. 


@, BASE OF CIRRUS VI WITH PENIS. b, PART OF 7TH : A 
SEGMENT OF ANTERIOR RAMUS OF RIGHT CIRRUS III. Greenland (Upernavik) speci- 


a Seema ane Or ane ea mens attain a good size, 44 mm. 
in diameter and height. Ribs as in typical B. balanus but weaker, 
often hardly noticeable. Tubes of the parietes large. Beak of 
the tergum white. Darwin also has noted that in Arctic specimens 
the terga have white beaks. 

Labrador specimens from 60 fathoms are deficient in ribs, with 
the aperture as large as the base. ‘The terga and sometimes the 
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scuta are faintly pink tinted. Others from 7 and 45 fathoms have 


‘the usual ribs. All are rather small. 


A lot taken by Mr. O. Bryant 20 miles south of Nain, Labrador, 
have the terga hardly beaked, and white. The longitudinal striation 
of the scutum is very faint. They are small, measuring 8 mm. in 
diameter. 

Specimens externally similar to typical B. balanus, but frequently 
larger, are common on the American coast, and on Georges Bank 
(pl. 35, figs. 2, 2a.) A usually larger form from Bar Harbor, Maine 
(pl. 34, figs. 1, 1a, 6), has six ribs on the rostrum, four and five on 
the latera. Others may have as many as eight ribs on the rostrum. 
The ribs are not nearly so strong as in the form called B. geniculatus 
by Conrad. The individual figured has the posterior ramus of the 
first cirrus two-thirds as long as the anterior, segments 25 and 13 
(fig. 432). Rami of second cirrus somewhat unequal, of 18 and 14 
segments. The anterior ramus of cirrus iii has a few spinules, most 
numerous about the tenth segment (p. 152, fig. 43¢). There are also 
some delicate spines near the distal sutures of the segments. Most 
of the segments of this cirrus have no spinules. Cirrus iv has a few 
spinules on some of the median segments (p. 152, fig. 43¢, sixteenth 
segment of anterior ramus). The sixth cirrus has 50 segments bear- 
ing four or five pairs of spines (p. 152, fig. 437), agreeing thus with 
British B. balanus. Thelabrum (p. 152, fig. 43d) has no teeth, thereby 
agreeing with some West American forms. Penis (p. 152, fig. 43/) 
has a basidorsal point. In some lots from the banks, on Pecten 
islandicus, Albatross stations 2079 and 2080, the diameter does not 
exceed 16 or 20 mm.; ribs not very strong. The walls are thin, very 
elaborately denticulate around the parietal tubes at the base (pl. 35, 
figs. 2, 2a). 

An individual from Portland, Maine (pl. 34, fig. 2; pl. 35, fig. 6), 
collected by J. W. Mighels (Cat. No. 48016, U.S.N.M.) illustrates the 
mutations sometimes encountered in Balanus. The rostrum and lat- 
eral compartments are many-ribbed and symmetrically spreading. 
Their bases rested upon the shell of Pecten magellanicus. The carina 
and carinolateral compartments rested upon some irregular object 
on the Pecten, and have the vertical, rugose, obsoletely ribbed walls 
of the ordinary cylindric form of B. balanus. The basal edges of 
the spreading compartments are remarkably wide between the inner 
and outer plates of the wall, and the incomplete septa springing 
from the outer plate are very long, almost reaching to the inner 
plate. This peculiarity I have seen elsewhere only in one individual 
from Cork. The lateral diameter of the base is 59 mm. 

Plate 34, figure 4, growing on a smooth pebble, and figure 5, on 
Pecten magellanicus, further illustrate the forms of the fishing banks. 
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In a specimen growing on an oyster, taken at Fish Hawk station — 
1595, Long Island Sound, 1890, the scutum has the adductor ridge 
almost as well developed as in the Pacific B. rostratus. The external 
characters and tergum are as in typical B. balanus. The diameter 
of the base is about 21 mm. 

On the coasts of Nova Scotia and Maine, and the fishing banks off- 
shore, we find, together with subtypical B. balanus, a large, very 
strongly ribbed, thick-walled form, which Conrad called B. genicu- 
latus. It has the same rib arrangement as the Belfast form costatus, 
but the aspect is different; size larger, ribs high and angular, in- 
tervals wide, concave. Conrad’s type-specimen is figured (pl. 34, 
fig. 8), No. 2105 A.N.S.P. A group of smaller, higher specimens 
from the Bay of Fundy, growing on a smooth stone, is shown in 
plate 34, figure 7, Cat. No. 2303 U.S.N.M. The size is often con- 
siderable. Carinorostral diameter, 44 mm.; lateral diameter, 42 mm.; 
height, 30 mm. (Eastport). Carinorostral diameter, 50 mm.; lateral 
diameter, 39 mm.; height, 32 mm. (Georges Bank). 

The very strongly ribbed form from the Bay of Fundy (pl. 34, 
fig. 7) has cirri differing in several respects from British examples. 
‘The sixth cirrus has 49 segments, which are decidedly shorter than 
usual, and bear six pairs of spines (fig. 487). Penis short, as 
usual. As én all American specimens examined, the cirri are light 
yellow, not dark as described by Darwin. The mandible is figured 
(fig. 48%). 

Long Island Sound is the extreme southwestern point for B. bala- 
nus on our coast. Offshore it reaches a little farther south. Latitude 
40° 13’ 15’’ north, near the southern edge of the continental shelf, 
in about the latitude of Asbury Park, New Jersey, but farther east 
than Nantucket, is the extreme southern range known for B. balanus 
in the western Atlantic. The total range in latitude is therefore 
slightly over 40 degrees. . 

The temperatures recorded are mainly between 40° and 55° F., 
but at one station in Vineyard Sound, 69° F. (Aug. 27, 1887) 2 

A remarkable peculiarity in the distribution of B. balanus is its 
absence from the Great Banks of Newfoundland, where the com- 
panion species B. crenatus is abundant. 

Alaska and Bering Sea.—B. balanus is known from latitude 57° 
18’ north to the Aleutian Islands, and a form occurs in Puget Sound, 
widely separated from the northern herd, probably because we have 
few near-shore collections from intermediate points. 

There is no feature of the hard parts differentiating Bering 
Sea specimens from some of those of the western Atlantic, but 


bottom temperature at one station. See Sumner, Biological Survey of Woods Hole and Vicinity (Bull. 
Bur. of Fisheries, vol. 31, 1911). 
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they seem to have a constantly greater number of spines of the 
cirri. The tergum is narrow, as usual in New England, with a 
longer carinal margin than in English balanus. Plate 33, figure 6c, 
is the tergum of a Bering Sea specimen, rather straighter than 
some others. 

Externally the wall may be strongly ribbed (pl. 35, fig. 4, from 
Albatross station 3289, Bering Sea), or cylindric with smaller ribs 
like typical B. balanus (pl. 35, fig. 8, Cape Prince of Wales, Alaska). 
Opercular valves of this lot are similar to plate 34, figures la to le. 
Pores of the wall like plate 35, figure 5. There is also a thin, 
smoother form (pl. 38, fig. 2a, Unalaska). The parietal tubes are 
compressed, approaching the condition seen in plate 35, figure 2a. 


Cc 





Fic. 46.— BALANUS BALANUS FROM ALASKA. d, LABRUM. 06, MANDIBLE. C, MAXILLA. 
d, RIGHT CIRRUS I. e€, 8TH SEGMENT OF THE ANTERIOR RAMUS OF CIRRUS Ill. f, MEDIAN 
SEGMENTS OF CIRRUS VI. 


They are solidly filled up near the summits, as in Atlantic speci- 
mens. In the specimens from Albatross station 3289 the tubes are 
larger, but are also filled up in the upper fourth or third. They 
have no transverse septa in any part. 

The largest Bering Sea specimen seen measures 41 mm. in great- 
est diameter. A cylindric specimen measures 33 mm. diameter, 
380 mm. high. The large, boldly sculptured New England forms, 
such as plate 34, figures 1, 2, 3, are wanting in Bering Sea collections. 

A specimen from Alaska, collected by the Corwin, has typical 
mouth parts, except that the labrum has but one tooth. The first 
cirrus has rami of 22 and 10 segments, the posterior ramus hardly 
half the length of the anterior. Second cirrus with unequal rami 
of 18 and 16 protuberant segments. Cirrus ii has rather numer- 
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ous simple spinules on the anterior ramus, very few on the pos- 
terior. Long spines are copiously developed on both rami. Cirrus 
iv has a small group of mostly simple spinules on the anterior 
distal part of the segments. The sixth cirrus. has rather short 
segments bearing six to seven pairs of spines. Penis about half 
as long as sixth cirrus, with the usual point near the base. The 
great inequality of the rami of cirrus i and the large number of 
spines on the later cirri differentiate this form from Atlantic speci- 
mens (fig. 46). 
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Fic. 47.— BALANUS BALANUS, ST. PAULS ISLAND, a, b, BOTH SIDES OF A PALPUS. C, 22D 
SEGMENT OF CIRRUS VI. d, LABRUM, 


In .a specimen from St. Pauls Island, Bering Sea, the labrum 
has two small teeth on each side, mouth parts otherwise typical. 
First cirrus with rami of 24 and 12 segments. The third and 
fourth cirri have very few small spinules, not so many as in the 
Bar Harbor form. The sixth cirrus has six to seven pairs of 
spines, as in the preceding form, from which this differs by having 
teeth on the labrum. The penis has the usual point near the 
base, and is less than half as long as the sixth cirrus (fig. 47). 

By the numerous spines of the cirri the Bering Sea B. balanus 
resemble B. rostratus, yet the characters of the opercular valves, the 
absence of septa in the parietal tubes, and the more ribbed external 
wall are characters which surely indicate that they belong to the 
Atlantic species. 
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Herr Weltnert records B. porcatus (=balanus) from various 
points in Japan—Hakodate, Enoshima, and Yokohama—but on the 
following page he inserts B. rostratus, without locality record, as one 
of the species not contained in the Berlin collection. In Fauna 
Arctica (p. 296) these specimens are discussed and one of them is 
figured. It is, without doubt, B. rostratus. It may be surmised that 
all of his Japanese records for porcatus really pertain to B. rostratus. 
This mistake on the part of a zoologist expert in the determination of 
barnacles is readily understood, for the really diagnostic character of 
B. rostratus—the presence of transverse septa in the parietal tubes— 
was not mentioned in Hoek’s description and can be seen only by 
filing the wall or looking into the pores at the base. 
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14 miles south of Cape Sable, Nova Scotia ..... BOD een = O. Bryant. 
nat Mandy 25-20-60 ne. e sane Patera Ocal tse a CL BTEC. 
2500 qaultude, 44° 28’ north; longitude, 60° 15’ 15’ | SON PLUM e SL Albatross. 
wes 

Between La Have and western banks......... Tee ee em erat ase neces J. Allen. 
Grand Manian tse ae rou. fe See Sree leiccae cscalanece oases W. Stimpson. 
BASEDOLE MGncco-o6- toa caet noc ctoenses sau eees eal aac s ete Rathbun. 
Casco Bay ie Oe lint one Sete eee eee ee tea ae sioe csc cteee Do. 
PORWUSNE SM Gao as eon ae ik 2 atta oe en aeeae ae [eee eke clebcceeeet. J. W. Mighels. 


1 Verzeichnis, p. 268. 


162 


oo on 


BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


EAST AMERICAN.! 
























Depth Bottom 
U.S.F.C : 
Bens Locality. (fath- | tempera- Collector. 
Station. oms). ey 
Den: 
32 | AGultiol Maines oe 58 scetk on dena ania ee OO acco ease U.S. F.C 
IBITUNS Wicks Me, WMLGISTOCONG: ue Ve sae ck Seles. a|'= eet tateea| nee eels 
Northeast edge Georges Bank......-..----.--- Oh eee rene Schooner Otis P. Lord. 
2520 es 41’ 00” north; longitude, 64° 55’ 62 40.6 | Alvatross. 
west. 
2066 eeaee 19’ 40” north; longitude, 65° 49’ 65 43.5 Do. 
30” west. 
2525 snipe gle 49’ 00” north; longitude, 65° 49’ 72 43.6 Do. 
30” west. 
2079 ie 13’ 00’’ north; longitude, 66° 19’ 75 45 Do. 
50’’ west. 
2081 Seo al 10’ 20” north; longitude, 66° 30’ 50 46 Do. 
20” west. 
2082 pan 09’ 50’’ north; longitude, 66° 31’ 49 46.5 Do. 
west. 
2057 atin, i. 01’ 00” north; longitude, 68° 00’ SOUP esate Do. 
0’ west. 
21B elias Ae: 49’ 00’”" north; longitude, 68° 50’ 52-90 43 | Bache. 
0’ west. 
2260 pads, 40° 13’ 15’” north; longitude, 69° 29’ 46 50.2 | Albatross. 
’’ west. 
2253 Latitude, 40° 34’ 30” north; longitude, 69° 50’ 32 52.9 Do. 
45” west. 
Wiestipart of Georges) Banke see cccieesee niet eee sis Soe ste eee E. P. Wonson. 
158) Off Cape! Asm, Mass. 22 82 oo see isttee cmealetne 8B heeesceees Speedwell. 
216 | North Thatchers Island, Massachusetts Bay... B00 Secon eee Do. 
135 |..-... GOs so atp ae cacin sete sac seca teemcnsecemon 25 40.5 Do. 
O19L eM assachusebiswbays.a-otaa5 one coos aera 32 Sas Do. 
egsteo nee PCR ee ARR A pha EERE) ee aa Bose Nace Wine ons Do. 
29) Off Salem> Mdssh. so S52. eee eee ed fea Pict Sanya ma] eee em Do. 
py cin VMASS sree nee cee Cpe nner ince ese ae [eyes eieecieareie i aetna eines Dr. Prescott. 
348 | Off Cape Cod, Massachusetts Bay oa 164 46 | Speedwell. 
322 | Off Cape Cod 67 40.5 Do. 
B2IN eek AO Te cabin Soe ene eee om 294 44.5 Do. 
DOOG | ayers COR eS ore Bc einlalc Semin aia ee oa ea es au 53 39.5 Do. 
OS Of Chatham Cape Code: |. -ee ses. oss) ee 43 49 | Fish Hawk. 
HOS4s| Oi CameiGodleee es cctrin Sica scteiste etal tae 37% 38 Do. 
370,| Ott Chatham (Cape Cod oe ee 1 dP Speedwell. 
AON On Cane Codi sen same yo epee eis ore sranielvela 18 64.5 Do. 
972) Off Chatham*Capel Codes ssc sce san seen cae 16 52 | Fish Hawk. 
983 |/..--\- GEA bots sno nedoceseatecoeeseobeecusceter 36 42 Do. 
984 | Vineyard Sound, off Chatham, Mass.......-..- 33 41.5 Do. 
1222-26 | Vineyard Sound off Nobska Light.........-...| 113-13 68-69 Do. 
INoank; (Commisssaet ce aes ce bee Boek Sui Mol oer eal ental ctereia | Cate UL SHkuG, 
Fishers Island Sound, Conn ___.........-.-..- Qo ene ae ee Do. 
ongeisland Sound ss essaned eee caces eee ae eee eee sem emeem ee J. E. Benedict. 
WEST AMERICAN AND ASIATIC., 
Cape) Prince Ol Wialess Auasiccle ee seer seine non | btteala see eee a E. M. Kindle. 
St. Paul Island, Pribiloff Islands..........-.-- iBeache ali sox-e eens i. W. Elliott. 
emilee Ose Oe Saas to aie De al Oe ee eal broe ales ANGE Sun ere 
3482. Latitude, a 18’ 00” north; longitude, 170° 42 38.9 | Albatross. 
42’ 00’ west. 
3558 Latitude, 56°58’ 00’ north; longitude, 170° 09 25 42.9 Do. 
00’ west. 
3289 tathuee, 56° 44’ 30’’ north; longitude, 159° AGH MES 2 2 cet Do. 
6’ 00’ west. 
3600 | Latitude, 55° 06’ 00’ north; longitude, 163° 9 40 Do. 
28’ 00’’ west. 
Uimalasica wi 22 528 ee pep eee cae obeiee en beeitn etal istemtaare ale W. H. Dall. 
Thinlink Harbor, Unalaska: 325-22. cnnss on AKO ee eae Do. 
Keysikka ‘Har Woper ves cheeses eee ect onc eee TOW eee setae Do. 
Ona e ISAM G's hr cee eer Ge ce uel SEC tee | es ae tetera eee toate L. Stejneger. 
OGHOISESORe oes ck seats sects eeceme ma |ceieiee sete | eects Capt. Stevens. 














1 Records of many specimens from Georges Bank, donated by fishermen who catch the barnacles on cod 


lines 


are omitted, as that region is well covered by the more exact Albetross records. Most of the Maine 


and Massachusetts localities are represented by several or many ee eon as many Collectors, only one 


from each place being cited here, unless details of temperature or dept 


are given. 


All of the specimens from Bering and Ochotsk Seas, except a few 
detached ones, grew upon Buccinum, Chrysodomus, and Placun- 


anomia. 





THE SESSILE BARNACLES. 163 
BALANUS BALANUS PUGETENSIS, new subspecies. 
Plate 36, figs. 9, 10-100. 


Type.—Cat. No. 2040, A. N.S. P., San Juan Islands, Puget Sound, 


between 10 and 50 fathoms, on Pecten, collected by Homer Wheeler, 
1910. 


The barnacle is rather small and thin, with steep walls and a large 


orifice, not ribbed, dirty whitish, the parietes dull, more or less 
roughened, radii usually glossy, with the summits slightly oblique 


and jagged, level in the rostrum. Parietes have rather large tubes, 
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a, 15TH SEGMENT OF THE ANTERIOR RAMUS OF 
c, 21ST AND 22D SEG- 
SPECIMEN FROM 


Fic. 48.—BALANUS BALANUS PUGETENSIS. 
CIRRUS IV. 06, 9TH SEGMENT OF ANTERIOR RAMUS OF CIRRUS III. 
MENTS OF CIRRUS VI. d, LABRUM; ALL OF THE TYPE. ¢€, LABRUM- OF 


STATION 2864. 
not septate, and filled up solidly in the upper part (pl. 36, fig. 9). 
Rostrum with 11 to 16 tubes. 

Carinorostral diameter of base 21 mm.; height, 18 mm. 

Opercular valves as in the typical form, except that the longitu- 
dinal strie of the scutum are delicate and weak, and the growth 
ridges have an appearance of imbricating, like shingles. The valve 
is curved between apex and base, and has a rather deep, narrow pit 
_ for the depressor muscle. 

The labrum has two and three small teeth in the type-specimen 
(fig. 48d). In one from Albatross station 2864 there are three very 
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minute but acute denticles on one side, one barely perceptible 
prominence bearing several minute points and short hairs on the 
other (fig. 48¢). Mandibles and maxilla as usual in 6. balanus. 

Cirri—Cirrus i with rami of 19 and 12 segments; ii with 14 and 
13 segments in the type. In a specimen from Albatross Station 2864 
there are: Cirrus i, 21 and 12; cirrus ii, 15 and 12 segments. Cirrus 
iii has both rami provided with numerous spinules (fig. 480) want- 
ing on.the distal segments. Cirrus iv has many spinules near the 
distal sutures of the segments (fig. 48a). Cirrus v has similar 
but fewer spinules. Cirrus vi has four pairs of spines, the third 
pair small, fourth pair minute, wanting on part of the segments.* 
There are a few minute accessory spines at the bases of the pairs, 
and some small ones near the distal sutures (fig. 48¢). 

The penis is longer than in B. balanus, but not so long as in 
B. rostratus. It has the usual point near the base. 

By the small number of spines on the posterior cirri, this form 
approaches some British specimens of typical B. balanus. It has 
decidedly shorter spines on the posterior sutural angles of the seg- 
ments, and the penis is longer. . The parietes are not ribbed, in con- 
siderable numbers seen. In the series of B. balanus from Bering 
Sea, the parietes are rugose or ribbed, and the cirri are conspicuously 
more spinose. 

A long series growing on Pectens, from which the type lot was 
selected, was submitted by Dr. Homer Wheeler. A small lot, prob- 
ably from the same locality, is in the United States National Museum 
collection, received from the University of Kansas; and a lot was 
taken by the Albatross at station 2864, latitude 48° 22’ north, longi- 
tude 122° 51’ west, in 48 fathoms, bottom temperature 47.7° F. 
(Cat. No. 48021, etc., U.S.N.M.) 

It lives mingled with B. rostratus heteropus, and the two can not 
be discriminated externally. The easiest and most reliable way to 
tell them apart is to file the parietal face enough to expose the tubes, 
which are large and unobstructed in B. b. pugetensis, much smaller 
and transversely septate in B. 7. heteropus. 





SERIES OF B. CRENATUS. 


White Balani, with the basis poreless; terga not beaked, not pro- 
jecting conspicuously above the scuta, and without a furrow to the 
spur; scuta without longitudinal striation. Maxilla with one longer 
or larger spine near the lower angle. 

Near the group of &. balanus, differing chiefly by the opercular 
valves and by the absence of spinules on the segments of the peduncles 





1 On the segments of B. r. pugetensis corresponding to those I have figured for B. balanus 
there are only three pairs of spines. Another pair appears nearer the distal end, as usual 
in Balanus. 
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of the cirri. As in the B. balanus group, there is one larger spine 
‘near the lower angle of the maxilla, instead of a pair, such as the B. 

amphitrite group has. 
— Itisa boreal group, extending into the Temperate Zone. 
_ Three of the commonest west American species, 2. crenatus, B. 

glandula, and B. hesperius, agree in the rather small size, the dirty 

white ribbed or smooth wall with ribbed interior, the calcareous, pore- 
less base, and the short spur of the tergum. The parietes have tubes 
in B. ecrenatus, none in B. hesperius, while B. glandula has tubes in 
some specimens, but wholly filled up in others. They are most easily 
distinguished by the scuta. 
In B. crenatus there is no adductor ridge, the upper part of the 
_ valve being calloused, smooth or roughened. 

In B. glandula a short adductor ridge branches downward from ; 
the articular ridge, and there is a pit below their confluence. 

In 2. hesperius the thick callous between adductor scar and articu- 
lar ridge is cut into sharp little ridges. 
B. balanoides is distinguished from these species by its membranous 
basis, but detached, fragmentary or fossil specimens may be known 
by the scuta. There is a convexity or rounded callus down the middle 
of the valve (pl. 45) ; moreover, the parietes are not longitudinally 
ribbed inside, but have some low anastomosing ridges near the basal 
edge. ; 


BALANUS CRENATUS Eruguiére. 
Plates 39, 40. 


1789. Balanus crenatus Brucuiire, Encyclopédie Méthodique, p. 168. 

1790. Lepas plicata SpenGLER, Skrivter af Naturhistorie Selskabet, vol. 1, 
Da elGi: 

1790. Lepas fistula Sprnater, Skrivter af Naturhistorie Selskabet, vol. 1, 
p. 176. 

1791. Lepas elongata GMELIN, Syst. Nat., ed. 18, p. 3213.7 

1799. Balanus rugosus Pu.renry, Catalogue of the Birds, Shells, ete., of 
Dorsetshire, p. 25 (tubular form). 

1819. ?Balanus glacialis Gray, Suppl. to Parry’s Voyage, p. ccxlvi. 

1841. Balanus rugosus Pulteney, Gourp, Invertebrata of Massachusetts, 


p. 16, fig. 10. 
1854. Balanus crenatus Bruguiére, DARwin, Monograph, ete., p. 261, pl. 6, 
figs. 6a-69. 


1913. Balanus arenatus Bruguiére, StePpHENSEN, Meddelelser om Groenland, 
vol. 51, p. 71 (North Stroemfjord). 


Type-locality— Coast of England. 
Distribution—Arctic Ocean; North Atlantic south to Long 
Island Sound; Bering Sea and North Pacific, south to Santa Bar- 








1I am not sure that L. elongata and L. fistula belong to this species. They may be 
Balanus balanoides. 
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bara, California, and Northern Japan.t. British Pliocene; Pleisto- 
cene of Norway, Canada, Maine, and Alaska. 
Darwin’s description is as follows: 


General appearance.—White, usually of a dirty tint; from the yellowish or 
brownish persistent epidermis; conical, generally with the parietes rugged 
and irregularly folded longitudinally, but sometimes much depressed and 
extremely smooth; often cylindrical and very rugged; occasionally club shaped, 
the upper part being much wider than the lower; specimens in this latter 
condition sometimes have extremely narrow parietes, like mere ribs, and wide 
radii. The orifice in the cylindrical varieties is often most deeply toothed. 
The radii are generally narrow, and have jagged, oblique summits, but not in- 
frequently they are so narrow as to form mere linear borders to the compart- 
ments. The orifice is rhomboidal, passing into oval, either very deeply or very 
slightly toothed. 

Scuta: The lines of growth are but little prominent; the surface is generally 
covered by disintegrating membrane. The upper ends are usually a little re- 
flexed, so that the tips project freely as small flattened points. Internally the 
articular ridge is highly prominent and somewhat reflexed; there ‘is no ad- 
ductor ridge, but a very distinct impression for the adductor muscle; the de- 
pression for the lateral depressor muscle is Small but variable. The terga are 
rather small, the spur is short and placed at rather less than its own width 
from the basiscutal angle, the basal margin slopes a little toward the spur of 
which the lower end is rounded or bluntly pointed in a variable degree. There 
is no longitudinal furrow, hardly even a depression. Internally the articular 
ridge is very prominent in the upper part; the crests for the tergal depressors 
are well developed but variable. 

Compartments.—The internal carinal margin of each compartment from the 
sheath to the basis, generally, but not invariably, projects a little inward be- 
yond the general internal surface of the shell in a manner not common with 
the other species of the genus; the basal edge of this projecting margin rests 
on the calcareous basis and is crenated like the basal edges of the longitudinal 
parietal septa. The whole internal surface of the shell is ribbed, but the ribs 
are not very prominent. The parietal tubes are large and are crossed in the 
upper part and often low down by transverse thin septa; the longitudinal 
parietal septa are only slightly denticulated at their bases; occasionally they 
divide at the basis close to the outer lamina of the parietes, making some short 
outer subordinate pores. In the circular furrow beneath the lower edge of 
the sheath there are sometimes little ridges dividing it into small cells; some- 
times, however, this furrow is filled up by irregular knobs of calcareous matter. 
The radii are always rather narrow, and often they form mere linear ribbons 
of nearly uniform width along the edges of the compartments. Their summits 
or edges are always more or less irregular and. jagged, they form an angle 
with the horizon of generally above 40°. Their septa are fine, and barely or 





11 do not know the southern limit of B. crenatus in the eastern Atlantic, Darwin gives 
the localities Mediterranean ; Algoa Bay, South Africa; also Jamaica. Gruvel states that 
specimens in the Paris Museum are labeled fle King (an island in Bass Strait) and Perou 
(Nouy. Arch. du Mus. (4), vol. 5, p. 139) ; and he has also recorded it from Wasin, British 
East Africa (Bull. Soc. Zool. France, vol. 32, p. 164). I hesitate to accept these exten- 
sions of the range of crenatus into and past the Tropics until confirmed by fresh material. 
There seems a possibility that ballast or ship-carried specimens have been picked up, or 
there may have been a mixture of material in some of the old museum specimens. 

For the details of the range of B. crenatus in European and Arctic Seas, Weltner’s Ver- 
zeichnis and his article on cirripedes in Fauna Arctica (vol, 1, p. 303) may be consulted, 
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not at all denticulated. The ale have oblique summits; their sutural edges 
are rather thick and distinctly crenated. Basis flat, calcareous, very thin, with 
the surface slightly marked by radiating furrows, which furrows answer to 
the radiating pores that occur in the bases of most species. 





Fic. 49.—BALANUS CRENATUS, INGLEFIELD GULF, GREENLAND. da, LABRUM. 0, MAXILDA. 
C, MANDIBLE. 


According to Darwin: 

Mouth: Labrum with six teeth. Mandibles with the fourth tooth minute 
or rudimentary, and the fifth generally confluent with the inferior angle. 
Maxille with generally, but not invariably, a small notch under the upper pair 
of great spines. Cirri, first pair with the rami very unequal in length, one 


oe 
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Fic. 50.—B. CRENATUS, INGLEFIELD GULF, GREENLAND. @, ANTERIOR PART OF THD FIF- 


is 


7 


TEENTH SEGMENT OF OUTER RAMUS OF CIRRUS IV. 06, MEDIAN SEGMENT OF CIRRUS VI. 
¢€, TENTH SEGMENT OF OUTER RAMUS OF CIRRUS IIL 


ramus being nearly twice the length of the other; in a large specimen having 
a cylindrical shell the proportional numbers of the segments in the two rami of 
the first cirrus were 10 to 23; in a small conical specimen the members were 
only 8 to 138. The second cirrus has only two or three more segments than the 
shorter ramus of the first pair. The third cirrus has one or two more segments 
than the second; but it is nevertheless decidedly longer than the second. On 
the dorsal surfaces of both segments of the pedicel of the third cirrus, there 
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is a tuft of fine spines. The segments of these three pairs of cirri are not much 


protuberant in front. The segments of the posterior cirri have four, or five, or | 


six pairs of spines. Penis, with a straight, sharp, short point on the dorsal 
basis. 


It may be added to Darwin’s description of the cirri, quoted above, 


that there is a small area of short spinules on part of the segments — 


of the third pair of cirri, and in some large forms there are a few 


on the fourth cirri also. The peduncle of the third cirrus is very — 


broad. There is a group of small slender spines below the upper 
great pair of the maxilla, and another group of small spines just 
above the lower angle. These are characteristic of all forms of the 
species examined (fig. 50). 

Bruguiére describes this barnacle as depressed-conic, smooth, 
crenulated or sometimes plicate toward the base. This is a common 
English form, figured on plate 39, figure 1 from specimens on a 
potsherd, mouth of the Exe River. The diameter is usually up to 
16 or 18mm. The opercular valves of one of these patelliform speci- 
mens are drawn in figure 51, a, 0. 





ia, 51.—BALANUS CRENATUS. 4G, 0, SCUTUM AND TERGUM OF AN UNWORN PATELLIFORM 
INDIVIDUAL FROM EXMOUTH, SOUTH Drvon, c, d, SCUTUM AND TERGUM OF A RUGGED, 
DEEPLY CORRODED INDIVIDUAL FROM EXMOUTH. 


A rugged, deeply-worn individual, in which the articular ridges 
are more broadly reflexed, supplied the valves drawn in figure 51 ¢, d. 

These specimens will serve to show the typical form; but it will 
be understood that there is great variation among English specimens, 
from depressed and quite smooth to cylindric and very rugged. 
Various forms from American waters differ more or less. In some 
cases, as on the Newfoundland Banks, the divergence is probably 
racial; yet as I have not seen deep-water specimens from Europe 


I merely note here the chief American forms, leaving the question i 


of racial differentiation in abeyance. 


Greenland specimens are rather large and solid, cylindric, short — 


or long or tubular, often having rude, rounded ribs distally, vary- 
ing from weak to nearly as strong as in the form of the Newfound- 


land Bank. The scutum, as usual in long specimens, is rather — 
lengthened; the upper part roughened inside in a lot from Davis © 
Strait (pl. 39, figs. 4, 4a), but smooth in those from Inglefield Gulf 


(pl. 40, figs. 4,4). See also fig. 52a, 0. 
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The first cirrus in a specimen from Inglefield Gulf (pl. 40, figs. 4, 
4a, Cat. No. 24911, U.S.N.M.), has rami of 15 and 10 segments. 
Cirrus ii has 12 and 10 segments, the anterior longer by 3 or 4. Cirrus 
iii has 15 and 16 segments, the anterior ramus one-quarter longer 
than the inner. Both rami have areas of short spinules on the 
anterior part of the segments, and others along the posterior borders. 
The latter are more developed than in specimens from any other 
locality examined. Cirrus iv has a few minute spinules near the 
anterior margins of some segments of the outer ramus and some 
erect spinules near the posterior margin (fig. 50). 

Sixth cirrus with segments bearing five pairs of spines, and usually 
some minute ones at the bases of the two larger pairs. The spines 





Fic. 52.—BALANUS CRENATUS. 4, b, SCUTUM AND TERGUM OF A GREENLAND SPECIMEN, CAT. 
No. 24911. c, TERGUM OF A SPECIMEN FROM THE GRAND BANK, ALBATROSS STATION 
2462, WALL SIMILAR TO PLATE 40, FIGURE 6. 

at the posterior distal angles are about as long as the segments. 

Penis is longer than the posterior cirri. 

The maxilla (fig. 49>) has no notch under the superior pair of 
large spines; below them there are nine subequal spines, with two 
brushes of bristles at and below the rounded lower angle. The 
labrum (fig. 49a) has two exceedingly small teeth on each side. 

The form from the Grand Banks of Newfoundland (pl. 40, fig. 1) 
is characteristic. The walls taper but little upward, leaving a large 
orifice, which is deeply toothed in the young, but in old specimens 
the points are often broken or worn off. The parietes have massive, 
irregular, rounded ribs. There are generally three or four ribs on 
rostrum and lateral compartments, one on the carinolateral, two to 
four on the carina, in the half-grown stage (pl. 40, fig. 6, Cat. No. 
9215) ; but in old ones the number is increased by division of the ribs. 
The tergum is broader than in English crenatus, with its carinal 
margin longer. It is broader than the scutum. Often the spur is 
shorter than in Greenland crenatus. There are also columnar (pl. 
40, fig. 2) and tubular forms, flaring toward the orifice (pl. 40, figs. 
5-55), quite like those from Greenland. Two specimens of the col- 
umnar form out of the lot from Albatross station 2462, Grand Banks, 
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39 fathoms, measure: length 58 mm., diameter 12 mm., and length © 
40 mm., diameter 17 mm. The radii are narrow. 

In a few specimens from Albatross station 2462 the spur of the 
tergum is quite narrow (fig. 52¢). The scutum is of the usual nar- 
row form of Newfoundland Bank crenatus. 

In a series from Sable Island, off Nova Scotia, on bark (probably 
from a stake or pile) the form and size are similar, but the ribs are 
split into numerous irregular riblets. The peritreme is acutely 
toothed. The articular ridge of the scutum projects beyond the 
tergal margin more than in the Grand Banks form, and the spur of 





Tic. 53,—BALANUS CRENATUS. @, b, SCUTUM AND TERGUM OF SPECIMEN FROM SABLH 
ISLAND, FROM GROUP PL, 40, FIG. 3. Cc, SCUTUM OF SPECIMEN FROM THE FISHING BANKS. 


the tergum is a little longer, but otherwise the opercular valves are 
similar (pl. 40, fig. 3; text fig. 53a, db). 

The common forms from shallow water on the New England 
coast are not distinguishable from English examples. A group from 
Vineyard Sound is figured (pl. 39, figs. 2-2c, 3, 5, Cat. No. 48027-8, 
U.S.N.M.) showing the columnar form, growing on a pebble, and 
the conic form, on A/ytilus edulis. The opercular valves of the 
columnar form do not differ materially from those of the smooth 
form figured, except that they are larger and thicker, the interior of 
the tergum (fig. 8) being extensively granulated. Specimens, 
growing on Mytilus, from an iron buoy, Gay Head, Marthas Vine- 
yard (pl. 89, figs. 2-2c¢), are beautifully smooth and white, with thin 
walls and regular, square tubes, 12 in the rostrum of one counted. 
The opercular valves are rather thin, and the spur of the tergum is 
farther from the basiscutal angle and narrower than is usual in 
European crenatus. The scutum is concave externally, with a 
broadly reflexed articular ridge. 

On the Newfoundland Banks, this species is most abundant on 
Buccinum humphreysianun, donovani, etc., but also occurs in Chry- 
sodomus, Tritonifusus, Pecten islandicus, Cyrtodaria, Serripes, 
on crabs (yas), and on bowlders. It has been found in the 
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stomachs of cod. On Georges Bank it is common on Pecten magel- 
lanicus and Buccinum undatum; and in the shallow waters of Vine- 
yard Sound it occurs commonly on Balanus hameri, Cyprina islandica 
Fulgur, Polinices, Pecten, Cytherea, Mytilus edulis, on bark, etc., 
Darwin notes that B. crenatus sometimes incrusts vessels, and that 
it never occurs above low-water mark, while B. balanoides is strictly 
limited to the intertidal zone, and does not extend into the zone of 
B. crenatus. Sometimes the two are found growing together where 
their zones meet. 

Most of the American records are from low tide to 50 fathoms, 
but in some cases it has been taken in deeper water, up to 98 fathoms. 
The absence of B. crenatus from the great number of dredgings off 
our coast in 100 fathoms and over is good evidence that its vertical 
range is limited rather sharply. 

The temperature records show a wide range from 30° F., on the 
Grand Banks, to 67° F. in Vineyard Sound, 9 fathoms, in July, but 
no dcubt individuals from low-tide stations experience greater ex- 
tremes of temperature in the course of a year. 

In the estuary of the Exe River, Channel coast of Devon, B. 
crenatus lives where there is some admixture of fresh water, below 
low tide, according to the labels in the Jeffreys collection. Speci- 
mens on potsherds (pl. 39, fig. 1) are patelliform, also those on 
Mytilus, where it occurs with similarly shaped B. balanoides. On 
Pecten, doubtless in deeper water, the usual steeply conic form is 
found. 

In Alaska and on the Pacific coast B. crenatus seems to be re- 
stricted to much shallower water than in the Atlantic. Nearly all 
the records are from collections made on shore or in shallow water, 
while it is conspicuously absent from most of the Albatross hauls 
in deeper water. 

Pacific and Bering Sea forms. 


The occidental forms of crenatus do not differ materially from 
those of the North Atlantic. There is the same range in size. The 
smooth form (pl. 41, figs. 2, 2a, 2b, Tacoma, Washington, Cat. No. 
48033) and the rudely plicate form (pl. 41, figs. 3, 3a, Bering Sea, 
and pl. 41, fig. 5, Alaska, Corwin, Cat. No. 48035), with various in- 
termediate stages are of common occurrence. The opercular valves 
resemble those of Newfoundland and Vineyard Sound specimens. 
The articular ridges of both valves vary in the degree of reflection ; 
that of the tergum sometimes stands vertical to the plane of the 
valve, or sometimes is reflexed or hooked in varying degree over the 
articular furrow. ‘The articular ridge of the scutum is usually 
shorter in Pacific forms. 

A smooth, conic form with rather wide radii was taken by the 
Albatross in Union Bay, Bayne Sound, British Columbia, on shore, 
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the specimen figured having a basal diameter of 14mm. The labrum 
has a wide notch, with three teeth on each side; only the upper one 
marginal (fig. 54). 

In the elongated and club-shaped forms the radii become wide, 
especially those of the rostrum. This is also the case in many 
Atlantic specimens. Plate 41, figures 6 to 6e, are from Albatross 
station 2851, near the Shumagin Islands, in 85 fathoms. The 
scutum is long, its tergal margin decidedly longer than the basal 
margin. The callus between the adductor pit and the articular 
ridge is but slightly roughened, the interior being unusually smooth. 
The articular ridge of the tergum is moderately recurved. On the 
borders of the crowded colonies there are often transitions to the 
normal conic form shown in figure 6a. 

The labrum has two teeth on each side, larger than those of the 
Greenland specimen figured. Maxilla with a very slight notch and 





Fic. 54.—B. CRENATUS, UNION BAy, BAYNE SOUND. TOP AND LATERAL VIEWS X3, AND TERGUM, 


seven subequal spines below the upper great pair, otherwise as in 
the Greenland form. First cirrus has rami of 17 and 8 segments, 
the posterior ramus half the length of the anterior. Second cirrus 
with slightly unequal rami of 13 segments. Third cirrus with 15 
and 13 segments, the posterior ramus two-thirds as long as the an- 
terior. Sixth cirrus having segments with six pairs of spines and 
sometimes a minute seventh pair. Penis exceedingly long, with an 
acute point dorsally near its base, the end with a pencil of short 
bristles. 

Similar but much smaller examples were taken by the U. S. R. S. 
Corwin in the Arctic Ocean, on Chrysodomus heros, the contour 
varying from conic and short to columnar. 

Southward on the Pacific coast we know little of the range of B. 
crenatus, as the smaller barnacles of California have been neglected 
by collectors. At Point Richmond, San Franciso Bay, numerous 
specimens were taken on Z’hais plicata septentrionalis (Reeve) by Mr. 
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C. H. Townsend in 1890. The walls are smooth; radii rather nar- 
row; parietes having an unusually large number of tubes, 13 to 17 
in the rostrum. Spur of the tergum short. The scutum is about 
typical. The largest examples have a basal diameter of 8 mm. It 
has the external appearance of 2. improvisus. 

The farthest south known for 2. crenatus in the Pacific is Santa 
Barbara, California. A few opercular valves and detached compart- 
ments were found in débris washed from Balanus tintinnabulum cali- 
fornicus and the rock it grew upon. The valves seem nearly typical, 
but the compartments are thin with smooth outer surface. Complete 
specimens are needed to show the characters of the race. 

Pleistocene specimens of this species are in the United States Na- 
tional Museum from Lawlors Lake, St. John County, New Bruns- 
wick, Brunswick, Maine, and Douglas Island, near Juneau, Alaska, 
where they were collected by Dr. Wm. H. Dall “200 feet above tide- 
water, in a trench of the pipe line near old mill in bowlder clay.” 
The specimens do not differ from recent forms found in neighboring 

















waters. EUROPEAN. 
Locality. Collector. Notes. 
PMG eee eee xe oo ars Semen ise cer omen weteweiccte|= Saonecsicarcecascude sconce sceor 
PiMonana Islands = 525. Sojee. acs ose Seine ence Je Ge Jetreyss. casssse Sent ten 
MEMES COUANCM yas fei eae esc aiemicc cineia cit aicte)mee aie COS pec epee meactet mene On Pecten. 
Cork Harbor, Irqland&. 3 S52). saeeh ees sec J. G. Jeffreys (Geo. Barlee ).| 1846. 
Arran Isles, west coast of Ireland........---- Jeu WONKOYSremessees onatass 
EapinVvebAy, JrOland =<. 0-2-2 2s 2-cse~enstice| boos GOA wsecesoseseeee ees 
MNUICHANNON se cianciccticte cocci aaenb serene se=|bess GO sas benobenis sceeeete es On B. hameriand Fusus con- 
trarvius. 
mearporoueh, Englands. 2.2222. ....sce eens J. G. Jeffreys (Turton).-.... 
pyenasea bay. Wales 2255). ool.sccsess seed Nis Gad OMLOYS. esecee eas aiaae 
Maliord, South Wales_-.-_........1.....---- Wis Siam psonee re ec ess se-eer 
Enelish Channel, near Guernsey....-...--.- Jefireys collection........... On Pecten. 
mano LN SOULD DOVON..W ss. o2sh0c%~ seces|s dees GOs ceciswclc stioecc See eee 
PMB SILAT OB Ate Sn ao ct sa ae ce bs Sececcic|eeiees Ge cee ckeer desea basecd 
BMMEUSTNOUN GH nc cc ec niccee ss aarccct cet scenic eecee OO. ciareesee esaiee ee nee 
BreeTCH ee prs Seto o sei eee oe ae alee Ree ae ae ee ee 
BRP ME MOLD AY ces 5 5<l a- ots'= wise sent | pee doy eters eee aeons On A porrhais, etc. 
epipoland- North Sea: .. .-2--2-4--ee--58- Royal Biological Station....| On Mytilus edulis. 
EAST AMERICAN. 
Depth | Bottom 
a Locality. (fath- | tempera- Collector. 
c oms). ture. 
eR 
Barden Bay, Inglefield Gulf, Greenland ..... LO=40)|L. ce ee Princeton expedition. 
Godinaaby Greenland scacos sea aecctee cseenies | aca tee eS eee cars 
Gorearilsrigl ES oo. Sons cee a) teem cele eee atiae = | eee tock | REA pee N. P. Scudder, Cornell 
expedition. 
Near tiectHorborvlaAbrador S224... 22a. s 5 0: |aadhos alee eaae eee O. Bryant. 
Mee MuGhAGh MADTAGOR-< 0. 25 oo bo aoe none ati eee hemsion Sostwilacee cee Turner. 
Northeast part Grand Bank of Newfoundland 2 Sri ecetenseees Schooner Henry Wil- 
son. 
North part Grand Bank of Newfoundland ....]..........|.....----- Gloucester fisheries. 
Grand Bank of Newfoundland: 
2449 Latitude, 46° 37’ 00’ north; longitude, 49° 39 33 Albatross. 
50’ 30’” west. 
2448 Latitude, 46° 28’ 00’’ north; longitude, 49° 40 33.9 Do. 
39’ 30’ west. 
2447 Latitude, 46° 26’ 00’’ north; longitude, 49° 39 34.8 Do. 


42’ 00’ west. 


1 Greenland specimens without nearer indication of locality are in the museum from the J. G. Jeffreys 
and Isaac Lea collections, with others from unknown source. 

2Many specimens, some very fine groups, the gifts of Gloucester fishermen, are in the United States 
National Museum from the Grand Bank of Newfoundland, the Banquereau and Georges Banks. As these 
areas are fairly covered by the exactly located stations of the Fish Commission, thelots designated by banks 
only are not entered here. 
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EAST AMERICAN. 





Raion Locality. (ati ismperse Collector. 
Grand Bank of Newfoundland—Continued. oR, 

2445 eae Se 80’’ north; longitude, 49° 39 33.5 | Albatross. 

2444 eos ae 00’’ north; longitude, 49° 39 34.4 Do. 

2441 cee nee 00’’ north; longitude, 49° 34 33 Do. 

2462 eae aa 30’’ north; longitude, 54° 41 30 Do. 

2463 ae a 00’ north; iongitude, 54° 45 30 Do. 

2465 ee eee 00’ north; longitude, 55° 67 30 Do. 

2468 ee ss 30’ north; longitude, 55° 42 33 Do. 

2467 ener? ee 00’’ north; longitude, 55° 38 35.8 Do. 

2443 vatebade ar 00’ north; longitude, 49° 35 34.9 Do. 

2440 eee eae 00’’ north; longitude, 49° 33 38.3 Do. 

2438 a 36’ 00’’ north; longitude, 50° 37 36.8 Do. 

2439 tnd ee 50’’ north; longitude, 49° 36 37.8 Do. 

2436 Teed ee 00’’ north; longitude, 50° 36 34 Do. 

2437 eee as ne 00’ north; eae 50° 37 35.8 Do. 

Misiane Bank: 

2493 pats ee 00’’ north; indditade, 58° 45 583 Do. 

2498 Latitude, 44° 54’ 00’ north; longitude, 59° Goss eee cee Do. 

2500 Latitude, 41° 25 00’ north; longitude, 60° SG) las sie Se Do. 
Banqueresuse anketse hee eee oe aii rcierelstsnictels (OM eas eee Capt. McKimmon. 
Banquereau Bank, off Nova Scotia.........-.- SOL Rae eee Do. 
Banquereau Bank, northwest part. : 2-2! 202-22|2.2. 22k lce|e. 2-2 eee Gloucester fisheries. 
eee ne een ee ee 


Nova Scotia........ 
Bay of Fundy 
Bast of Georges Bankes sseses vcetes pee eee eee POON eae 









Georges Bank: 
2079 Latitude, 41° 13’ 00’” north; longitude, 66° ao 45 Albatross. 
19’ 50’’ west. 
2080 Latitude, 41° 13’ 00’’ north; longitude, 66° 55 46 Do. 
21’ 50’’ west. 
2244 Latitude, 40° 05’ 15’’ north; longitude, 70° 67 52.9 Do. 
23’ 00’’ west. 
2245 Latitude, 40° 01’ 15’’ north; longitude, 70° 98 50.9 Do. 
29/ 00’ ‘west. 
2250 Latitude, 40° 17’ 15’”’ north; longitude, 69° 47 51.4 Do. 
OAD west. 
2580 Latitude, 41° 25’ 30’’ north; longitude, 69° 83 42.4 Do. 
01’ 00’” west. 
2251 Latitude, 40° 22’ 17’ north; longitude, 69° 43 50.9 Do. 
51’ 30’’ west. 
2256 Latitude, 40° 38’ 30’’ north; longitude, 69° 30 52.9 Do. 
29’ 00” ‘west. 
Georges Bank, northwést pants: senses fa alee meee Uo eeneeme Schooner Clytie. 
Lawlor’s Lake, St.Johns County, New Bruns- |..........|.-.------- Matthews. 
wick. 
GrandpMenanicescsmes sec aarebes eee see ae ae eee | ee W. Stimpson. 
Guitot Maines § 22 abocb icticcints aoteein Soames pee As] ee ee USSR. 
IMASTDORL HMO. : Soo5 snc dees «n= de ere renee none eircom sel ceterertee ros R. Rathbun 
CascopBay  WMie tea c a5 sitet Sie cinema nec ene een Cees eh 
Brunswick, Me; (Gin Leda. clay )icc- 2232 eect oe ene eee ones a 
Nantucket seca: aie Sr ee = St ane eee id cit ll ae oe WSs nos 
972 | Off Shaler, Cape! Codes. - 2.2. ea oeeeerart 16 Fish Hawk. 
Osi tetats 1 O plat re ie ee eee eer ee tie ee ee ele 17 Do. 
S10 Hela se Se See eee lsia an akeata cia) sss ne eee eee AS Ueretaian ns = Speedwell. 
Vine end BOUND Ge pe ae oneeee eee Eee eee ase Sliores.|--esteaes= = 
BOL ESE SEO no ee ooo tes aa nis pate Sele ence one 17 61 Fish Hawk. 
984 Numererd Sound, off Chatham, Mass......-.-- 33 41.5 o. 
Woods Hole, Woes. ois La ANN DUO eee ga U.S. F.C. 
Off Marthas ‘Vineyard aidata dla Blnia are eietennl ope cay orale eR el eet AN Do. 
Gay Head, Marthas Vineyard ...........-.... BION. soe ee seis 
Buzzards ‘Bay, Mass. 22 cja rae ws oteegase emia hee cea | 2 bette ae Do. 
856 | Off Newport, REI oe ee be Ban ane i 67 | Fish Hawk. 
PaAyrOok, COMMS! eee — Sacco ose aoe yh sihe Shores seees-ee 








THE SESSILE BARNACLES. bl 33 


NORTH PACIFIC, BERING SEA, AND ARCTIC OCEAN. 








U.S. F.C. - Depth . 
StationNo. Locality. (fathoms). Collector. 
Point Barrow, -AlaSKA Sooo sce es See steele aan ten} een E. A. McIlhenny. 
AxthiclOceanh sik ae. Als. JS PO 5 tiered Soe U.S. R.S. Corwin. 
Latitude, 66° 12’ north; longitude, 168° 54’ west. ... PSE eae Lt. Geo. M. Stoney. 
Remmi strait 6420s, isa tee ee AEE ee jaa. 418 Dr. Robert White. 
Latitude, 63° 37’ north; longitude, TGS lO" WeSE Sota | seine oo =o Lieut. Geo. M. Stoney. 
Latitude, 60° 16’ north; longitude, 167° 41’ west, Off |........-- Do. 
Monroe Island. 
Bipven Bayi, Siberia. .t tena eee eats .ce ee 8-20 | W. H. Dall. 
OGHOUSES SOR. o.oo cSeS oc. alot soe ees Siete sa eeens acl niriaw esa | Capt. Stevens, North Pacific 
exploring expedition. 
Bern ISIBHG sass. % oes A= = ses ea eae Bo tes rane anaes eee L. Stejneger. 
Adak ‘sland, Mloutiaris (peri e se tess yeanee AAS Shy Ped | W. H. Dail. 
RO TIRIASK Se 4- tonto sc es ea ce soe Soa oe Sab ehe ce.aeee | Do. 
Mihi sUMSIASKAS. oo a ee So oo LS ee oe Do. 
3232 | Latitude, 58°31’ 30’ north; longitude, 157° 34’ 15’’ 104 | Albatross. 
west. 
2851 Latitude, 54° 55’ north; longitude, 159° 52’ west... .. 35 Do. 
Belkofski, AIRES ota ei a ie ee cere eeans uta 23-4 | W.H. Dall. 
Cold Bay, BhelKOLSiralite. os sce 0n se tess nc eso |e anenoe ee T. W. Stanton. 
J AUENS UV Br te rag Et oO Octet yt (ee ee Se U.S. R.S. Corwin. 
Douglas Island, near Juneau (Pleistocene). ......--|-.-------- W. H. Dall. 
Loring, Revillagigedo Island, Alexander Archi- |.........-| 2 Albatross. 
pelago. 
Quarantine Station, Port Townsend, Wash = Do. 
TACOMA NS WikScen Secu ook ei soas see ...| Mrs. W. B. Hare. 
Point Richmond, San Francisco Bay.. .| C. H. Townsend. 
Santa Barbara, Cab Be? Aas Not recorded. 





BALANUS CRENATUS CURVISCUTUM, new subspecies. 
Plate 41, figs. 1, 4; plate 42, figs. 1-16, 2—2d. 


Type.—Cat. No. 48037, U.S.N.M., from Bristol Bay, Alaska, col- 
lected by C. L. McKey. Growing on J/ytilus. 

Form usually cylindric, the walls thin, weak, or fragile, white, 
formed of very thin outer and inner lamine joined by delicate septa 
forming square or irregular pores, of which there are 10 to 12 in 
the rostrum. Parietes smooth or nearly so. Radii rather narrow 
usually, but sometimes wide in the rostrum. Basis very thin, pore- 
less. 

Size rather small, the largest 14 mm. in diameter, with a height 
of 11 mm. The figured type measures, diameter 10 mm., height 
11.4 mm. Another of the same group measures, diameter 9.5 mm., 
height 12.3 mm. 

The scutum is usually warped strongly, externally concave between 
base and apex. It has an unusually long basal margin, equal to or 
exceeding the tergal margin, is thin, and smooth inside, without 
callouses or distinct muscle impressions. The articular eae is thin 
and well reflexed. 

The tergum has the spur narrower than in crenatus, the articular 
ridge forms a triangular projection overhanging the furrow and 
-scutal margin. The scutal border is rather broadly inflected at a 
right angle with the face of the valve. 

The maxilla has a notch below the upper pair of great spines, 
several small spines standing in it. The edge advances below the 
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notch, and bears five large spines, the next to the lower one largest 
(as in the 2. balanus group). The rounded, receding lower ex- 
tremity bears a group of 9 or 10 small straight spines, and the lower 
edge has rather long bristles (fig. 55c). 

The first cirrus has rami of 14 and 10 segments, the posterior 
ramus about two-thirds the length of the anterior. Cirrus ii with 
shghtly unequal rami of 12 and 11 segments. Cirrus 111 with more 
unequal rami of 12 segments. I see no spinules on the segments (yet 
a few may be there, as the preparation is not very clear). Cirrus vi 
has five pairs of spines on the median segments (fig. 550). The penis 
is longer than the sixth cirrus. 
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Fic. 55.—BALANUS CRENATUS CURVISCUTUM. @d, FIFTH SEGMBNT OF OUTER RAMUS OF 
CIRRUS III, SPECIMEN FROM STATION 3232. 6, MEHDIAN SEGMENT OF CIRRUS VI, TYPH. 
C, MAXILLA. d, MANDIBLE OF THH TYPE. 


The shape of the plain, uncalloused scuta, the narrow spur of the 
terga, the thin, weak walls, and the maxille are all characteristic. 
The characters vary in different colonies, about as much as in B. 
crenatus, and in the limits of this work it is impossible fully to dis- 
cuss or illustrate the local variations. Two of the forms may be 
noticed. 

Specimens from Unalaska (pl. 41, figs. 1, 4) are typical in ex- 
ternal form, but the tergum has a much longer carinal margin than 
in the type lot. 

Numerous specimens (Cat. No. 32948, U.S.N.M.) from Albatross 
station 3232, Bristol Bay, 104 fathoms, have a remarkable resem- 
blance to B. balanoides. The opercular valves and general form 
are shown in plate 42, figures 2-2d. They grew in crowded groups 
which are very fragile, the compartments parting readily, so that it 
is hard to handle them without breaking. The summits are deeply 
toothed, the form tubular or club-shaped; parietes having thin- 
walled tubes, as in similarly shaped Atlantic forms of B. balanoides. 
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Tips of the terga and scuta diverge conspicuously, as in typical 
curviscutum, and the scutum is very concave between apex and base. 
The articular ridge is longer and more widely reflexed than in the 
type. The tergum is wider, with longer carinal margin, but the spur 
is narrow. 

The labrum has three acute teeth on each side of the notch. Max- 
ila about as in typical curviscutum. 

The posterior ramus of the first cirrus is about three-fifths the 
length of the anterior. Cirrus ii with subequal rami of 8 segments. 
Cirrus iii has slightly unequal rami of 10 and 9 segments. Part of the 
segments of the outer ramus have a few spinules and flat, multifid 
scales near the anterior and distal borders (fig. 55a). The last 
cirri have 24 segments, bearing 5 pairs of spines. The spines at the 
distal posterior angles are nearly or quite as long as the segments, 
or sometimes longer. 

The specimens measure from over 20 mm. long, 54 mm. wide near 
the upper end, to about 8 mm. long, 4 mm. wide. 











ae ie Locality. ‘Guy Collector. Notes. 
St. Michael, Norton Sound, |..........-.- Re ennicObhesss en 
Alaska. A 
3508 | Latitude, 58° 33’ north; longi- 23: |PALDULTOSS = = neces nice Bottom temporature, 
tude, 164° 49’ west. AD? 
Bristol Bay, Allagiae 4 laccesasteoeten eines Cl LaMeRey 2. . =-2.2- On Mytilus. 
Wnalaskas-Alaskac.. Saco ccc ccte cess cece Wis Dalles. 255523 
pe eos seies . k= 38 BA RENN Se Se eee ee ec s Ol os s Fe eee hee Se On Thais. 
Hidenvilace, Unalaska. 2 o-2)csjeisectoas sa)5-=5s Gozeg. ewe wes 
4268 Sree Bay, Afognak Island, Gs | PAD OLN OSS oe crate ema mei == 50.9° F. 
aska. 
Naha Bay, Revillagigedo Is- |..........-- Adlon; 1904) 23 3-45-32 In mouth of starfish. 
land, Alexander Archi- 
pelago, Alaska. 
Sitka Harbor, Alaska......... 10=25 74 Wieck. Dalla ee. Fess 8 
Mongass AVASKA. 2). o8 ome cise eee - ie ee See H. E. Nichols, U.S. N. 
Quarantine Station, Port |......-..-... ANDO OSS oes one 
Townsend, Wash. 
3780 | Off Kamchatka ........--.--.-. 17 | es Co ak Se ee With RP. hesperius. 
5003 pe South weet coast Saghalin BO teas. GOs ca29. 3 sess 42.4° BF, 
sland. 
3760 | Off Suno Saki, Honshu Island, 83500)|bc sosOO: smote Cae ees» 
Japan. 








BALANUS CRENATUS DELICATUS, new subspecies. 
Plate 42, figs. 3, 3a, 30. 


Type.—Cat. No. 48039, U.S.N.M., from a buoy on Humboldt Bar, 
California, received from Leland Stanford Junior University; asso- 
ciated with Balanus flos. 

The walls are thin, as in B. ec. curviscutum; not ribbed; parietes 
covered with a thin epidermis of very pale yellow tint; radii wide, 
white. Parietal tubes square, rather numerous, 16 in the rostrum of | 
the type-specimen; septa very thin, not crenulated. No transverse 
septa in the lower half of the tubes. 


178 BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


Opercular valves thin, much as in B. ¢. curviscutum, but the 
scutum is higher, not so wide, and the spur of the tergum is truncate 
at the end. 

Carinorostral diameter of base, 7.5 mm.; height, 13 mm. 

The maxilla has five spines below the upper great pair, about as 
in B. c. curviscutum. 

Labrum (fig. 56d) with three teeth on each side. 

First cirrus with rami of 14 and 9 segments, the shorter ramus 
about half as long as the longer. Cirrus ii has nearly equal rami of 
10 segments. Cirrus iii with unequal rami of 11 and 9 segments. 
All but the first and last segments of the outer ramus bear short 
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Fic. 56.—BALANUS CRENATUS DELICATUS, TYPE, a, 1ST CIRRUS. 0, FIFTH SEGMENT ANTE- 
RIOR RAMUS OF CIRRUS Ill. ¢, 18TH SEGMENT OF CIRRUS VI. d, LABRUM. 


recurved spinules near the anterior or distal borders. (Fig. 560, part 
of fifth segment of cirrus 111). The segments of the inner ramus are 
not so copiously spinose. The sixth cirrus has 8 pajrs of spines on 
the median segments (fig. 56c). 

The penis is nearly twice as long as the posterior cirri, and has a 
few hairs near and at the end. There is an acute basidorsal point. 

This race resembles B. c. curviscutum in the main, but differs by 
the greater number of spines on the posterior cirri, and of spinules 
on the third cirri, as well as by the wider truncate spur of the 


tergum. 
BALANUS GLANDULA Darwin. 


Plate 458. 


1854. Balanus glandula Darwin, Monograph, Balanids, p. 265, pl. 7, 
figs. la, 1b. 
1909. Balanus crenatus Bruguiére, Pinsspry, Bulletin of the Bureau of Fish- 
eries, vol. 29, p. 75, pl. 14, figs. 4-9. 
Type.—British Museum, from California. 
Distribution —Southern California to the Aleutian Islands; shore, 
chiefly in the intertidal zone. 
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The barnacle is conic or cylindric-conic, rarely elongated, colum- 
nar; dirty white, with the surface generally ribbed or plicate closely 
and deeply, without epidermis, and often eroded. The orifice is 
typically small, but is large in some lots. Usual diameter 14 mm., 
height 7 to 8 mm.; often smaller. 

The scutum has fine growth-ridges on the flat exterior. The articu- 
lar ridge is very prominent, articular furrow wide and deep. The 
adductor ridge is very short, united above with the articular ridge, a 
pit below their junction. Adductor pit deep. Pit for the depressor 
muscle small, marginal, and usually deep. The upper part of the 
interior is not striate. 

The tergum is flat or has a slight depression leading to the spur. 
The articular ridge and inflexed scutal margin are very prominent, 
the articular furrow deep. Spur short, occupying nearly half of the 
lower margin, truncate, and standing very close to the basiscutal 
angle. Crests for the depressor muscles are conspicuous. The lining 
membrane of the valves is black. 

The radii are narrow or very narrow, not conspicuously differen- 
tiated from the parietes. Their summits are very oblique and smooth. 
The articulating edges are broad and very finely laminate. The 
opposed sutural edges also have a broad, minutely laminate band. 
The alee are rather wide with the edges simple. Sheath pale yellow, 
with transverse raised lines. Below its depending edge there is a 
rather broad, shallow excavation. The inside of the parietes is 
smooth above in adults, becoming very strongly ribbed near the 
base, where the ribs are conspicuously crenulated. Zhe pores in 
immature individuals are small and irregular, and in most adults 
they are nearly or entirely wanting, being filled up with calcareous 
material; but sometimes traces of them may be seen at the worn 
summits of the parietes. 

The basis is flat, thin, and without pores, its inner face finely 
grooved radially. 

It was described by Darwin, as follows: 

Mouth: Labrum with the central notch rather widely open, with four teeth on 
each side of it. Palpi with very short spines along their inner margins. Man- 
dibles with the fourth and fifth teeth forming mere knobs. Maxille small, with 
a mere trace of a notch under the two great upper spines. Cirri: First pair with 
the rami unequal by three or four segments, the longer ramus being only one- 
quarter of its own length longer than the other ramus. Second pair short, with 
the segments (and those of the shorter ramus of first pair) somewhat pro- 
tuberant. Third pair with the rami one-third longer than those of the second 
pair. Sixth pair with the upper segments elongated, and bearing six or seven 
pairs of spines. 

The cirri are densely pigmented in some of the specimens I have 
examined. The third pair have no short spinules on the segments, 
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but their place is taken by long spines, as in B. balanoides. 'This — 
differentiates B. glandula from B. crenatus, which has the anterior 
part of the segments of the third cirri set with short spinules. 

B. glandula may most easily be distinguished from B. crenatus 
by the presence of a short adductor ridge in the scutum, with @ con- 
spicuous pit, like that for a muscle, below the confluence of the ad- 
ductor ridge with the base of the articular ridge. The very short 
broad spur of the tergum is also characteristic. In B. hesperius 
there is a prominent rugosity between the adductor muscle pit and 
the articular ridge, which is wanting in B. glandula. All of these 
species, together with B. balanoides, have terga of the same general 
appearance, and the mouth parts and cirri do not differ very conspic- 
uously. 

The pores in the basal edges of the parietes are irregular, not devel- 
oped between all of the ribs of the interior; when developed the 
inner lamina of the wall does not reach quite to the base. In full- 
grown barnacles a few narrow pores may usually be found deep 
between some of the basal ends of the ribs, which are crenulated and 
unequal; but in some specimens they are wholly filled up, as in B. 
balanoides. 

I take San Diego to be the type-locality. Plate 48, figures 1 to 3a, 
represent specimens from there. The shape is conic or convexly 
conic, and the aperture is small in all the specimens seen. 

At La Jolla, California, I found B. glandula on rocks near high- 
tide mark, with Mitella polymerus and Chthamalus fissus. 

In a group of nine individuals from San Francisco the shape is 
more cylindric, and the walls are much more weakly ribbed, or in 
some not at all ribbed. Aperture larger. 

A Puget Sound series, on valves of dfytilus, contains strongly 
ribbed, typical individuals, with others of a more cylindric shape, 
with very weak ribs and large orifice. One is 13 mm. in basal diam- 
eter, 12 mm. high. 

At Union Bay, Bayne Sound, British Columbia, elongated columnar 
individuals occur with a shorter, obliquely conic form, growing upon — 
the large ones. In some of the shorter individuals the opercular 
valves are unusually long, the tergal margin of the scutum decid- 
edly surpassing the basal margin, as in figure 57g. The radii are 
rather wide in some of this lot, but the compartments are thin and 
weak (fig. 57). 

At Sitka the strongly ribbed conic and the smoother, short, cylin- 
dric forms oecur. The largest individual measures 16 mm. in basal 
diameter, 13 mm. high. Cirri and mouth parts as described by 
Darwin. See plate 43, figs. 5, 7, Ta. 
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Unalaska specimens are strongly ribbed, with decidedly wider radii 
than those of southern California. The bases of the parietes show no 
pores, but traces of them may be seen externally in some compart- 
ments. Opercular valves (pl. 43, figs. 6, 6a) like Sitka specimens. 

Atka specimens are similar to those of Unalaska in the walls, but 
the opercular valves are peculiar, unlike any other lot examined. 
The scutum is very wide and short, the tergum is unusually narrow 
in contour, but this is largely due to corrosion (pl. 48, figs. 4 to 4c). 





Fic. 57.—BALANUS GLANDULA FROM UNION BAy, BAYNE SOUND, BRITISH COLUMBIA, @, Bb, c, 
SCUTAL, INTERNAL AND PXTERNAL ASPECTS OF THE TERGUM, AND d, €, INTERNAL AND EX- 
THRNAL ASPECTS OF SCUTUM OF THE LONG INDIVIDUAL IN THE GROUP f. yY, SCUTUM OF A 
SHORT INDIVIDUAL IN THD SAME LOT. 


The individual I dissected from Atka has the first cirri quite un- 
equal, posterior ramus of 10 segments not quite two-thirds as long 
as the anterior of 16. Second pair subequal, of 10 and 11 segments. 
The posterior cirri have six pairs of spines on a segment. Penis long, 
with a dorsal point near the base. 

Balanus glandula has been reported from the “southern Pacific 
Ocean attached to Pollicipes polymerus” (Darwin, Monograph, 
p. 266), on the evidence of specimens in the British Museum labeled 
as having been collected by Sir James Ross in course of his Antarctic 
Expedition. Such distribution seems highly improbable. Until 
confirmed by new records it may be put in the doubtful list. 


4729°—Bull. 93—16——13 
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SEMIBALANUS, new subgenus. 


The basis is membranous; parietes porous, or with the pores filled 
up; interior not longitudinally ribbed, but usually having small 
anastomosing wrinkles near the basal edge; rostrum not prolonged 
downward below the other CoMparbuente No spinules or “teeth” 
on the cirri. 

Type.—Balanus cariosus. 

T do not regard B. balanoides and B. glandula as transitional be- 
tween the Balani with solid and those with porous walls. They 
are porous forms which have filled up the pores more or less com- 
pletely, in some individuals. While related to the typical group of 
Balanus, this subgenus is strongly individualized. The membran- 
ous basis and the profusely bristly third cirri, without spinules on 
the outer faces of the segments, are primitive characters, but the 
closing of the parietal pores in B. balanoides and their multiplica- 
tion in B. cariosus are relatively more evolved features than the 
ordinary types of porous wall. 


KEY TO SPECIES, 


Parietes copiously ribbed externally with several rows of unequal pores; tergum 
very narrow, with long, narrow spur and a more or less closed external 


BASU TSU Vp an EI a II ae See et ee B. cariosus. 
Parietes coarsely folded or smooth, the pores normal or obsolete; tergum with 
short spur and no trace of an external furrow____-___--_____ B. balanoides. 


BALANUS BALANOIDES (Linnzus). 
Plate 44. 


1766. Lepas balanoides Linnmus, Systema Nature, ed. 12, p. 1108. 

1789. Balanus jfistulosus BrucuiErEr, Hneyclopédie Methodique, Dp. 166. 

1790. ?Lepas elongata Gmelin, Syst. Nat., ed. 13, p. 3213. 

1799. Balanus clavatus Putrenry, Catalogue of the birds, shells, and 
some of the more rare plants of Dorsetshire, p. 25. 

1818. Balanus palmulatus LAMARCK, Anim. sans Vert., vol. 5, p. 394. 
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. Balanus fissus ANTON, Verzeichniss meiner Conchylensammlung, p. 


108, No. 3292. 


. Balanus palmulatus Lamarck, DELESSERT, Receuil de Coquilles deé- 


crites par Lamarck, pl. 1, fig. 12. 
Balanus ovularis Lamarck, GouLp, Invertebrata of Massachusetts, 
pat(ast pk, Hei, 


. Balanus elongatus Linnseus, Goutp, Invertebrata of Massachusetts, 


p18, dst pl; fig.8: 


. Balanus interruptus Dr Kay, Zool. of New York, Mollusea, p. 252 


(Long Island Sound, on rocks). 


. Chihamalus germanus and C. philippit Frey and LeuxKart, Beitriige 


zur Kenntniss Wirbelloser Thiere, p. 167 (Heligoland). 


54. Balanus balanoides Linnezeus, DARwin, Monograph, p. 267, pl. 7, 


fig. 2a-2d. 


. Balanus balanoides Darwin, Stimpson, Proe. Acad. Nat. Sci. Phila., 


1897. 
1892. 


p. 140 (Port Foulke). 


2. Balanus balanoides Linnzeus, Lemy, Proce. Acad. Nat. Sci. Phila., 


p. 224 (variation at Bass Rocks, Mass.). 
Balanus balanoides Linnzeus, WELTNER, Verzeichnis, p. 269. 
Chthamalus europeus Purrrri, MS., according to WELrNER, Zoolo- 


gischer Jahrbiicher, vol. 6, p. 454. 


Type.—Lost; from the coast of Sweden. 

Distribution —F rom latitude 66° 34’ north, in the Arctic Ocean, to 
the ocean coast of France, and to Delaware Bay;* in the Pacific 
from Unalaska to Sitka. Station, between tides, chiefly on stones, 
wood, and shells (I/ytilide). 

The barnacle varies in form from a rather low cone with small 
orifice, and more or less ribbed or folded walls, to cylindric or elub- 
shaped and much lengthened; dirty white. Conic forms are rather 
solid, but the lengthened varieties are often fragile. The opercular 
valves are sunken very little below the peritreme. 

The opercular valves are very similar to those of B. crenatus, but 
in the scutum there is a callus running downward from the lower end 
of the articular ridge. The tergum has a very strong triangular 

articular ridge, and the inflection of the scutal margin is unusually 


broad. The spur is short, rounded distally, and about half its own 


width from the basiscutal angle. 
The inner faces of the parietes are smoothish, or have low, irreg- 


ular, or branching ridges, but vio ribs, and there is never any denticu- 


lation at the base. The parietal pores are small, rounded, or irreg- 
ular; the septa between them sometimes branching near the outer 
lamina of the wall; or sometimes they are entirely filled up, the wall 
appearing to be solid when viewed from the base. If the outer lamina 





is eroded or ground down, it will be seen that there are numerous 
_ parietal tubes, transversely septate, or sometimes in part filled up 





7, 1 Darwin gives the locality Delaware. I have not myself taken it south of Ocean City, New Jersey. 
‘ Northward the United States National Museum has specimens from Cumberland Gulf or Sound, a little 
short of the high latitude given by Darwin and quoted above. 
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solidly. In much worn individuals the tubular layer may be entirely 
removed. The sheath is very short. Radii narrow or almost obsolete. 
The basis is wholly membranous. 
Darwin further describes it as follows: 


Mouth: Labrum with the teeth on each side of the central notch un- 
usually variable in number; I have seen specimens with only two on each 
side, with four on each side, with five on one side and four on the other, 
with five on one side and none on the other, and with six on both sides; 
hence the total number ranges from four to twelve. Mandibles, with the 
fourth and fifth teeth small, or quite rudimentary. Maxille, with scarcely 
even a trace of a notch under the upper pair of spines. Cirri: First pair, 
with one ramus one-third or one-fourth longer than the other; in one speci- 
men the number of segments were 9 and 16 in the two rami; second and 





im 


i 


Fic. 58.—BALANUS BALANOIDES, NEW HAVEN. @,LABRUM. 06,MAXILLA. C,MANDIBLE. d, IN- 
TERMEDIATE SEGMENT FROM CIRRUS VI. IF IGURES a, b, d FROM A CONIC SPECIMEN, NO. 
32946, FIG. c FROM A TUBULAR SPECIMEN, No, 32947, 


third rami short, very nearly equal in length, having in the first-mentioned 
specimen respectively 10 and 11 segments. The sixth cirrus in this same speci- 
men had 25 segments, each segment being about as long as broad and support- 
ing six pairs of spines. In the singular variety (a) the posterior cirri are 
more elongated, and each segment supports 7 or 8, and in one case even 10 
pairs of spines. The third pair is also in this variety proportionally rather 
longer; at the base of the third pair there is a tuft of fine spines. The penis 
has not, as in B. erenatus, a point at its dorsal basis. 


The membranous basis amply distinguishes B. balanoides from 
species of the region otherwise similar. When the barnacle is de- 
tached, it may be known by the wall which is not ribbed within, thus 
differing from B. crenatus. Conic, depressed forms have not the 
well-developed tubes and septa of most other species, and in most of 
the lengthened, cylindric, or club-shaped forms the tubes are mainly 
closed at the basal edge. I believe that the scuta may be recognized 
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by the callus below the articular ridge. The callus between the 
adductor pit and the articular ridge is sometimes grooved, somewhat 
as in B. hesperius, but much less strongly. The tips of the opercular 
valves do not diverge as they frequently do in B. crenatus. When 
the surface has been at all disintegrated, the tips of the scuta form 
a square projection locked into the terga. The first and third cirri 
differ from those of B. crenatus. 

In the walls, but not the opercular valves, B. balanoides often has 
very much the appearance of Chthamalus stellatus. The name 
Chthamalus europeus Philippi seems to have been applied to Helgo- 
land specimens by some authors. 

Tn patelliform and tubular specimens from New Haven and a high 
conic specimen from Nahant, I found six pairs of spines on the seg- 
ments of the later cirri, and rarely a seventh minute pair. Ina 
patelliform individual cirrus i has 13 and 9 segments, cirrus ii 10, 
cirrus ii 12 and 10, and cirrus vi 380 segments. There are ro spinules 
or “teeth” on cirri iit and iv, such as are found in BP. erenatus. The 
bristles at the posterior distal angles of the segments are always very 
short. Ina tubular specimen the labrum has four teeth on each side. 
Tn a conical one from the same place there are four teeth on one side, 
five on the other. In all, the mandibles and maxille could not be dis- 
tinguished from some B. crenatus; but there is never a notch below 
the upper pair of spines of the maxille in B. balanoides (fig. 58). 

The elongated, tubular, or trumpet-shaped form (jistulosus Bru- 
guicre) is in no sense a race, as it is commonly found in the same group 
with patelliform individuals, as in the group figured from Savin 
Rock, New Haven, Connecticut. Usually the shape may be attributed 
to crowding, but, as both Gould and Darwin have noted, extremely 
lengthened, club-shaped individuals are often found growing soli- 
tary, under such circumstances that neither crowding nor the nature 
of the supporting object can be responsible for the shape of the 
barnacle. Plate 44, figure 4, represents such a solitary specimen from 
Loch Fyne, Scotland, 61 mm. long, 11 mm. in greatest diameter, the 
tube smallest (5.5 mm. diameter) near the base. 

Small cylindric crowded specimens from sandstone rocks near 
Exmouth, England, measure 8 to 18 mm. long, the tube near the base 
2 to 5 mm. in diameter. 

Figures 1-10, plate 44, represent the rostrum, interior and exterior 
of a conic specimen from a buoy at Exmouth, channel coast of Devon, 
diameter 22 mm., height 8.5 mm. 

A series from Arctic Island, Cumberland Gulf, consists of patelli- 
form individuals only. Another from Cumberland Gulf contains 
transitions from the patelliform to cylindric, the latter solitary and 
mainly of large caliber, height 21 mm., diameter 12 mm. (pl. 44, figs. 
3, 3a). 
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Labrador specimens seen are rather small, all of the patelliform 
shape, and like those of New England. 

In New England B. balanoides is an exceedingly abundant bar- 
nacle, on rocks between tides, on piles and buoys, and on the mussels 
growing there; in such places they often become larger than those on 
shore rocks in the same vicinity. 

The low-conic form may be either sharply, strongly ribbed, as in ~ 
plate 44, figure 5, from New Haven, Connecticut, on Mytilus edulis, 
or it may be moderately folded as in plate 44, figure 2, on bark of a 
pile, New Haven, Connecticut. The less-ribbed form is the common- 
est and closely resembles Eurcpean specimens. When they stand 
crowded the walls become subvertical and higher than the conic form, 
yet often with no tendency toward the tubular form. Another lot 
from the same locality, growing on oyster shells, vary from shortly — 
cylindric to hourglass shaped. 

The tubular form, growing in crowded masses (pl. 44, figs. 2, — 
T-Td, Savin Rock, New Haven, Connecticut), is excessively variable 
in shape. The individuals ccohere rather weakly, and may usually be 
separated without breaking. The compartments are often calcified 
together in the lower part. Parietal tubes square, the septa thin, but — 
usually they are closed at the basal edge. Two very slender indi- 
viduals measure: 

Length 46 mm.; greatest diameter 8.3 mm.; least 3.5 mm. 

Length 26 mm.; greatest diameter 4 mm.; least 1.5 mm. 

In the Savin Rock colony the tergum is slightly narrower than 
usual, but it is identical in shape in the patelliform and the tubular 
(pl. 44, fig. 6) forms. I have noted above that the mouth parts and 
cirri are practically identical in patelliform and tubular individuals. 
Tn some groups one may trace all transitions of contour from the 
low-conic to the tubular. 

Plate 45, figures 2, 2a, represent tergum and scutum of a small, 
deeply corroded form of balanoides, growing in the vicinity of the 
following form. 

Variety with a narrow spur and numerous spines on the later 
cirri—This form, figured on plate 45, figures 1 to 1c, has been 
noticed by Darwin as var. a. I have seen it from Nahant, Massa- 
chusetts, collected by Prof. A. S. Pearse. It is somewhat conic with 
rather large orifice, weak, the walls smooth, thin, compartments 
readily separable, the parietes having regular square tubes not oblit- 
erated at the base, and separated by thin septa, but the interior is nct 
ribbed. The scutum does not differ from that of normal 2%. bala- 
noides, but the tergum (pl. 45, fig. 1, ic) has the spur narrow, longer, 
and pointed, unlike the ordinary form in B. balanoides. The seg- 
ments of the posterior cirri have seven pairs of spines (p. 190, fig. 
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59d). Darwin notes that specimens he examined had 7, 8, and even 
10 pairs of spines. The lower two points of the mandible are longer 
than usual, but I noticed no other differences in the cirri and mouth 
parts. 

Darwin found various of these characters in other combinations 
with characters of normal B. balanoides, in some European indi- 
viduals, and therefore did not segregate the, form as a new species. 
My experience with the variety is too limited to enable me to form 
an opinion as to its status. It does not seem to be a form due to any 
direct reaction to environment, as it occurs in the immediate prox- 

imity of normal PB. balanoides. 

Alaskan forms of B. balanoides—Specimens from Unalaska, Cat. 
No. 58063, growing on Balanus cariosus, with Chthamalus dalli, are 
small, diameter 5 to 6 mm., rugged, resembling plate 43, figure 4c, 
or with more ribs. The tergal and basal margins of the scutum are 
of equal length, and the valve is curved between apex and base, con- 
cave externally, as in B. crenatus curviscutum. The tergum has a 

' peculiarly concave scutal margin, very broadly inflected below. Free 
apex is unusually long. The spur is shorter than normal for the 
species. The apices of the opercular valves diverge somewhat when 
in the occluded position. 

The labrum has three strong teeth on either side of the median 
notch. Maxilla has a very small notch, in which several small spines 
stand, below the two upper spines, and a rather prominent pair of 
spines near the lower angle. 

The first cirrus has 15 and 9 segments, the posterior ramus three- 
fourths as long as the anterior. Second cirrus with subequal rami of 
10 segments. Third cirrus of 10 and 9 segments, the posterior 
ramus three-fourths as long as the anterior, and without spinules on 
the segments. The later cirri have segments with, at most, T pairs 
of spines. 

This is the only West American lot referable to B. balanoides 
which I have seen, and here the terga and maxille differ somewhat 
from all Atlantic specimens examined. Other Alaskan forms seen 
may be segregated as a subspecies. 
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ARCTIC AND WEST ATLANTIC. 
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BALANUS BALANOIDES CALCARATUS, new subspecies. 
Plate 45, figs. 3-3c; 44e. 

Type.—Cat. No. 82949, U.S.N.M., from Cold Bay, Shelikof Strait, 
Alaska, collected by T. W. Stanton, 1904. 

The specimens are tubular, thin, very fragile, and grow in crowded 
groups. When a group is broken, the break is usually through a 
barnacle, so loosely are the compartments cemented. The length 
varies from 9 to 20 mm., but fragments indicate that it attains over 
double this size; dicnnster at orifice 5 to 8 mm. It is like the form 
of B. crenatus from Albatross station 3232, except that the parietes 
are smooth inside. The scuta are nearly flat, the apices not diverg- 
ing. Articular ridge short, broadly reflexed, with a callus between 
its lower end and the adductor pit. Tergum with a long and 
extremely narrow spur. Cirri not examined, as the body has been 
destroyed by insects, the specimens being; preserved dry. It 
occurred with B. crenatus, and therefore probably below low-water 
mark, 

A single individual from Sitka (pl. 45, figs. 44¢) is conic, 
strongly ribbed, with small, irregular marginal pores, most of them 
filled up, at the basal margin. The wall is excessively thick and 
the sheath much longer than in patelliform specimens from the 
Atlantic. The scutum resembles that of the Shelikof Strait lot. 
It is flat, the articular ridge strongly developed, basal and tergal 
margins about equal. ‘The tergum has a decidedly narrow tapering 
spur. 
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The body was not preserved. It occurred with 4. crenatus, one 
of which grew upon the specimen figured. Though the opercular 
valves resemble those of calcaratus from Shelikof Strait, the walls 
are very different. It appears that this west American race has 
the same wide variation in external form long known in Atlantic 


balanoides. 


BALANUS CARIOSUS (Pallas). 


Plate 46; plate 47, figs. 1-1Le. 


1788. Lepas cariosa Pattas, Nova Acta Academiz Scientiarium Imperialis 
Petropolitane, vol. 2, p. 284, pl. 6, figs. 24a, 24 B. 

1854. Balanus cariosus Pallas, Darwin, Monograph, p. 2738, pl. 7, figs. 
3a-8e. 

1897. Balanus cariosus Pallas, WELTNER, Verzeichnis, p. 270. 

1908. Balanus cariosus Pallas, Gruyen, Nouvelles Archives du Muséum, 
ser. 4, vol. 5, p. 140, pl. 4, fig. 18. “ Golfe de Géorgie, Amérique 
(Agassiz), et de Cochinchine.” 

1911. Balanus cariosus Pallas, Kriicer, Beitriige zur Cirripedienfauna 
Ostasiens, Abhandl. der Math.-phys. Klasse der K. Bayer. Aka- 
demie der Wissenschaften, Suppl.-Bd. 2, p. 54, figs.°108-111, pl. 1, 
fig. 8; pl. 4, fig. 87 (Iterup, Kuril Is., Doctor Haberer, and Todo- 
hokke, Hokkaido, Doctor Doflein). 

Type-locality —The Kuril Islands. 

Distribution Bering Sea south to Oregon and to northern Japan; 
in the littoral zone. 

Darwin’s diagnosis: 

Parietes thick, formed by several rows of unequal-sized pores. Tergum nar- 
row, With the apex beaked and the spur sharply pointed. 

The form is usually steeply conic, with a small orifice, but some- 
times cylindric with the orifice large; dirty white. Sculpture of 
many narrow, deeply cut, irregular ribs, usually provided with occa- 
sional projecting points—* from the manner in which these overlap 
each other the shell almost appears as if thatched with straw.” The 
upper part in old individuals is generally eroded, irregularly rugose, 
and pitted. Radii usually very narrow, often scarcely distinguish- 
able as such; but in some cylindrical examples, such as plate 46, 
figures 2, 2a, they become very wide, with strongly oblique summits. 
The wall is ordinarily very thick, permeated with many unequal 
rounded and angular tubes (pl. 46, figs. 1, 8). They have trans- 
verse septa and become filled up and then eroded away in the upper 
part of the cone. Sometimes the pores are almost filled up, in large 
part obliterated, at the base. Within the basal edge the inside is 
peculiarly roughened or has irregularly branching wrinkles. The 
sheath is long, often over half the height of the cone, the space be- 
tween it and the wall usually filled up solidly, and the opercular 
valves lodge far within the orifice. 
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The scutum has low growth ridges, the lower ones fringed with 
the remains of former opercular membranes, and usually a very 
minute, weak, longitudinal striation. Inside there is a rather small, 
well-reflexed articular ridge, which is continued downward in a 
sharp, high, curved adductor ridge in some specimens; in others the 
adductor ridge is very weak. The pit for the depressor muscles is 
deep, and rather large, and often is divided by one or two incon- 
spicuous ridges. There are several very oblique, coarse teeth on the 
occludent margin. 

Tergum is very narrow, beaked, the beak often purplish. /urrow 
to the spur narrow or closed. The articular ridge is long and acute. 
Spur very narrow and long, acute, continued upward as a raised 





Vic. 59.—BALANUS CARIOSUS, UNALASKA. @, MAXILLA, 0, MANDIBLE. C, LABRUM AND 
PALPUS. d, BALANUS BALANOIDES, MIDDLE SEGMENT OF GOTH CIRRUS (SEE P. 186). 


ridge on the inside of the valve. Crests for the depressor muscles 
are strongly developed. 

The basis is wholly membranous. 

The size is rather variable. Unalaska specimens measure: 

Diameter, 56 mm.; height, 32 mm. (largest conic example). 

Diameter, 57 mm.; height, 87 mm. 

Diameter, 30 mm.; height, 24 mm. (conic). 

Diameter, 35-40 mm.; height, 50 mm. (cylindric). 

Diameter, 35 mm.; height, 100 mm. (cylindric, longest seen). 

The first measurement is very close to that of Pallas’s figures of 
the type. The third measurement is a more usual size. : 

The labrum has two teeth on each side of the median notch; outer 
angles are more abrupt than usual. Palpi nearly covered with short 
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hairs. The mandible has three strong conic teeth and a short fourth 
one, the fifth tooth very low and obtuse, united with the lower point. 

The maxilla is notched below the upper spines. Margin advancing 
below the notch, bearing about 8 spines, the lower two larger. Lower 
angle and upper margin are profusely hairy. 

The cirri are nearly black. First three of nearly equal length, 
not half as long as the following three. Posterior ramus of cirrus i, 
of 17 segments, about three-fourths as long as the anterior, of 21, 
and having extremely protuberant segments. Rami of cirrus 11 
subequal, of about 15 rather strongly protuberant segments. Cirrus 
iii having nearly equal rami of about 15 segments; both rami very 
densely hairy. Cirrus vi has about 40 segments, the median ones 
bearing 7 pairs of spines (fig. 59). 

Penis is nearly as long as cirrus vi, sparsely hairy near the end. 
The young of about 5 or 6 mm. diameter are beautiful, starlike 
barnacles, with two or three ribs on the carina, one on the carino- 
Jateral, and three or four on the lateral and rostral compartments. 
The number of ribs soon increases by intercalation in the intervals. 
The pores of the parietes are much less numerous in young than in 
old individuals, but they are already somewhat subdivided and 
irregular at the 5 mm. stage. I have seen old specimens from a nar- 
row support in which the membranous basis is reduced to very small 
area, and the pores are closed at the basal edge. 

Balanus cariosus has a superficial resemblance to Tetraclita due 
to its membranous basis and porous wall. It is related to B. bala- 
noides, but not closely, as the opercular valves are very different. 
Darwin has called attention to points of resemblance (not, I think, 
relationship) between the present species B. flosculus and B. nubilis, 
but there are also important differences; altogether it is an isolated 
species. 

BP. cariosus is a shallow-water and shore species, commonly grow- 
ing on pebbles, shells, such as living Mytilus, Pecten, and other cast- 
up shells. The single example from a deep-water station (A/batross 
station 2871) has evidently been dead a long time and probably 
drifted into deep water from the shore. All of the rest of the series 
was taken by collectors from the shore. 

Plate 46, figures 1, 2, 2a, 4, 6, 8, are from Unalaska specimens; 
figures 3 and 7 are from Nazan Bay, Atka; figure 5 from Neah Bay, 
Washington. Figures 1 and 8 are slightly enlarged, the others 
natural size. 

Rarely B. cariosus grows on sponges which almost bury the bar- 
nacle. The group shown partly cleared of the sponge in plate 46, 
figure 9, is from Sanborn Harbor, Nagai Island, Shumagins. ‘The 
parietes are narrow, radii wide in the lower part, narrow above, the 
ale forming the greater part of the walls between the parietes. The 
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compartments are thin and part very easily. Without the opercular 
monly harbors Balanus rostratus apertus. 
The sponge is the same friable species of soft texture which com- 
monly harbors Lalanus rostratus apertus. 

The United States National Museum collection is rich in specimens 
from the Aleutian Islands, and as far south as Puget Sound, but 
the southern limit of the species remains to be ascertained. Darwin 
records it from the Columbia River. It probably occurs in northern 
California. ‘Vhe locality “ Golfe de Géorgie” (Paris Museum, Gru- 
vel) also quoted by Kriiger, evidently means the Gulf, or more prop- 
erly Strait of Georgia, east of Vancouver Island, British Columbia, 
where Dr. A. Agassiz collected many years ago. On the west, it ex- 
tends as far south as Hakodate in southern Yesso (Hokkaido), and 
probably farther south, as it was taken by Mr. H. Loomis, whose 
material is chiefly from Jedo Bay, in middle Japan. The record 
Cochin China, in the Paris Museum, can hardly be accepted without 
confirmation. It seems most improbable. 
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HESPERIBALANUS, new subgenus. 


Balani with poreless walls and basis, the radii with thick, septate 
edges; opercular valves as in the Balanus crenatus group. Mandible 
with the fourth and fifth teeth short and broad, lower edge shortly 
hairy. Maxilla with few spines. 

Type.—B. hesperius. 
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The single west American species composing this group resembles 
Solidobalanus in the hard parts, but has the mandibles and maxillie 
formed as in the typical Palanus, and unlike those of any poreless 
group of the genus. It is possible that we have to do with a second- 
arily simplified group descended from some ancestor of the B. cre- 
natus stock. At all events, Hesperibalanus is not at all closely re- 
lated to Solidobalanus, Armatobalanus, Chirona, or any other poreless 


subgenus. 
BALANUS HESPERIUS, new species. 


Plate 49, figs. 1-1d, 7-7), 8. 


Type.—Cat. No. 32935, U.S.N.M., from Albatross Station 3483. 

Distribution —Alaska, Bering Sea. 

The barnacle is small, conic or shortly cylindric, white or buff, 
typically ribbed in the adult stage, but sometimes smooth ; epidermis 
very thin, pale yellow, usually fugacious. 

Greatest basal diameter of type 15.7 mm.; height, 7.2 mm. The 
largest specimen seen is from Attu, Aleutians, measuring 22 mm. in 
greatest diameter; the longest compartment 17 mm. high. The ordi- 
nary size is 12 to 16 mm. diameter. 

The scutum (pl. 49, figs. 1b, 1c, 1d) is shaped like that of B. 
crenatus,; tergal border slightly inflected, longer than the basal; the 
occludent border often slightly convex, thick. Sculpture of close, 
sharp growth-ridges, every alternate one more prolonged and higher 
on the occludent edge; over the ridges there is a very minute longi- 
tudinal striation. The articular ridge is very high, reflexed, and 
usually ends in a point; adductor ridge very short, passing upward 
into a heavy callus between the articular ridge and the deep pit of 
the adductor muscle, this callus being cut into several sharp ridges, 
which typically terminate downward in teeth. Articular furrow 
deep. Pit for the lateral depressor muscles very small but sunken. 

The tergum (pl. 49, fig. 1a) has a rather short carinal margin. 
Articular ridge well developed, triangularly overhanging the upper 
part of the broad articular furrow. Spur short, one-fourth the width 
of the valve or less, rounded or subtruncate, and standing very close 
to the basiscutal angle. The external face is flat, with a very sight 
depression running to the spur. Growth-ridges delicate, mainly 
epidermal, stronger on the scutal side. There are some weak radial 
striz near the carinal margin. 

Compartments—The parietes have no pores ‘or tubes whatever. 
Their inner faces are very strongly and deeply ribbed, the ribs more 


or less crenulated at the base, and generally unequal. The sheath 


is extremely short, the opercular valves, therefore, lodged high in the 
orifice. Radit broad; their summits making angles of about 45° with 
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the base, edges laminate, the laminze often somewhat irregular, 
branching, but not very distinctly denticulate. Ale broad, with 
nearly horizontal summits. ; 

The basis is calcareous, thin, not porous, its inner face deeply 
grooved radially, the periphery being denticulate, with deep pits 
for the basal septa of the parietes. 

The labrum (fig. 60c) usually has three teeth-on each side. 

The palpus (fig. 60a, c) has an irregular longitudinal row of 
pectinated bristles on the labral face and two dense groups of spines 
at the distal end. 

Mandible (fig. 612) substantially as in B. crenatus. 





Ivica. 60.—BALANUS HESPERIUS, ALBATROSS STATION 3483, Brrine Sra. ad, C, BOTH SIDES OF 
THE LABRUM AND OF ONE PALPUS. 0, 27TH SEGMENT OF CIRRUS VI. 


Maxilla (fig. 610, c) is slightly notched under the two great spines. 
there are nine spines below the upper pair in the type, seven in 
another specimen, one of them stouter, as in 2. balanus. 

Cirri, first and second pairs injured in the type-specimen. The 
posterior ramus of cirrus i has 9 or 10 segments; anterior segment 
had been decidedly longer. Cirrus iii with the pedicel expanded as in 
B. crenatus; posterior ramus of 12 segments two-thirds the length of 
the anterior of 15 segments. The segments are densely bristly, with- 
out any spinules or teeth. The posterior cirri have segments with 
three or four pairs of spines, the lower pair minute; the posterior 
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distal angle of each segment has a group of spines at least as long as 
the segment; both rami of cirrus vi have 34 segments (fig. 600). 

The penis is longer than the cirri, with very few hairs, and so far 
as I can see, no point at its dorsal base. 

Examples from other lots examined vary in the armature of the 
labrum and maxilla, and relative length of the rami of cirrus i, but 
all are practically alike in other respects. 

As in other ribbed species, the early stages are smooth; the ribs 
appear when it is 3 or 4 mm. in diameter, sometimes later, up to 
7mm. The type is one of a very strongly ribbed lot. The ribs are 
not quite so deeply cut in most lots, and they vary, as in all ribbed 
Balani. It seems never to become elongated, club shaped, or columnar, 
as in B crenatus, B. balanoides, and rarely B. glandula. The small 
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Fic. 61.—BALANUS HESPERIUS, STATION 3485. d, MANDIBLE, 0, MAXILLA. C, MAXILLA OF 
SPECIMEN FROM STATION 3540. d, GD. H. NIPPONENSIS, MANDIBLE. 


number of spines on the posterior cirri distinguishes B. hesperius 
from all of these species. 2B. glandula occasionally has almost or 
quite poreless parietes, but the scutum is unlike that of 2. hesperius. 
It is almost exclusively seated on shells, especially gastropods, in 
the collections at hand, but this may be because stones are less likely 
to be taken by the collector. 

Plate 49, figure 8, represents a large typical specimen growing on 
the anterior part of a Chrysodomus. Diameter 18 mm. This seems 
to be the maximum size. 

In specimens from Albatross station 3540 the wall resembles that 
shown in plate 49, figure 3. The labrum has one tooth on one side, 
three on the other. Mandible and maxilla about as in the specimen 
dissected from Station 5003, except that there is no notch below the 
upper pair of spines of the maxilla. Cirrus i has 12 and 8 segments, 
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the posterior ramus over three-fourths the length of the anterior. 
Cirrus ii has slightly unequal rami of 9 segments. Posterior cirri 
with three pairs of spines on the segments. By the proportions of the 
rami of the first cirrus, this form differs strongly from B. h. nip- 
ponensis (station 5003), but otherwise is much like it. 
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everal other lots are labeled Alaska, witho arer indicatio 
S 1 other lots labeled Alaska, without nearer indication of 
locality. 
BALANUS HESPERIUS form LAVIDOMUS, new form. 
Plate 50, figs. 1-1f; 2-20. 


Type.—Cat. No. 2106, Acad. Nat. Sci. Phila., from San Juan 
Islands, Puget Sound, collected by Homer Wheeler. 

Distribution.—Monterey, California, to Alaska. 

The shape varies from broadly conic to shortly cylindric. The 
external walls are smooth in the typical form of the subspecies; the 
ribs on the inner faces of the parietes are regular. The scutum has 
fewer, more widely spaced growth-ridges than in hespertus; they are 
often low, or very weak. The basal margin of the scutum is usually 
longer. 

I segregate this form with some hesitation, yet after going over 
the material repeatedly there seems to be a constant difference in the 
external sculpture of the scuta, which it would be a fault to ignore. 

As the geographic ranges of the two forms overlap in the north 
and there are some transitional specimens, I do not call it a sub- 
species. 
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The greater number of lots having widely spaced growth-ridges on 
the scuta also have smooth parietes; yet this association is not inva- 
riable. A lot from Port Townsend, growing on Pecten caurinus, is 
as strongly ribbed externally as most hesperius, but in the lower part 
only, the upper part of the cone being smooth. They reach a basal 
length of 17 mm. (pl. 49, fig. 2). In another lot from Albatross 
station 2869, off northern Washington, there are faint traces of ribs 
close to the base, thus connecting the strongly ribbed and smooth 
forms. Some fine groups, growing on Natica, at Albatross station 
3675, are also transitional in external sculpture (pl. 49, figs. 8, 3a). 

Figures 1 to 1f are from very regular, smooth, solitary specimens 
growing on the interior of Pecten. They are not mature, measuring 
7.25 mm. in greatest diameter, 2.5 mm. high. Other regular, low- 
conic specimens were dredged by the Albatross in 32 fathoms off the 
northwestern coast of Washington (station 2869). The largest meas- 
ures 13 mm. diameter, 5.8 mm. high, probably about maximum size. 
Close to the base there are traces of ribs. 

The cylindric form from Puget Sound (pl. 49, fig. 5, on the shell of 
Thais) is similar to the low-conic form except in shape of the wall. 
Diameter 11.5, height 8 to 11 mm.; orifice 9.5 mm. long. 

Californian specimens seen are very small. One of the shortly 
cylindric form from Albatross station 4457, Monterey Bay, 15 fath- 
oms, is 7 mm. in greatest diameter. Others from Albatross station 
4561, Monterey Bay, 15 fathoms, and 3096, off Oregon, in 33 fathoms 


(pl. 50, figs. 2, 2a, 26) are still smaller, the largest 6 mm. in diam- 
Pp g g 


eter; shape conic with large orifice, or cylindric, the orifice as large 
as the base; radiz more oblique than in the usual B. hesperius. Scutum 
having very low, widely spaced growth-ridges, and internally sim- 
pler than ordinary hesperius,; the callus between articular ridge and 
adductor pit smooth, raised into an acute ridge along the pit. 

Most of the characters are those of young hesperius, but the appear- 
ance of the specimens, which are very numerous, is that of adult 
barnacles. Possibly a small race inhabits the coast from Oregon to 
Monterey Bay, but further shore collections are needed to demon- 
strate this. Both lots grew on twigs. 

In Alaska the smooth form with convexly conic shape has been 
taken at Sitka; diameter 15.5 mm., height 7 mm., growing on 
LTegula pulligo (pl. 49, fig. 4). Further north, in the waters where 
typical B. hesperius is abundant, the variety Zavidomus seems to be 
rare. There are a few specimens up to diameter 6 mm., from Chag- 
afka Cove, Kodiak, and from the mouth of Port Clarence, which, by 
the smooth exterior and low, widely spaced growth-ridges of the 
scuta, seem to belong here. Both grew on small gastropods. Smooth 
individuals seen from other Alaskan localities may be, at least in 
part, immature stages of the ribbed B. hesperius. 

4729°—Bull. 93—16——14 
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The form /evidomus often has a strong superficial resemblance 
to Balanus eneas Lanchester,! from the Malay Peninsula, but the 
following differences may be noted: In B. hesperius the spur of the 
tergum is wider and very much closer to the basiscutal angle. The 
articular and adductor ridges of the scutum are shorter and differ in 
shape. Finally the radii are much better developed. 
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Somewhat doubtful records are Albatross stations 2869, 2872, 
3508, and 3282. These may be the young of either hesperius or lavi- 
domus. 

Ribbed forms of B. hesperius, from the Asiatic coast. A series 
from Albatross station 3780, attached to egg-capsules of Chrysodo- 
mus, taken off Kamchatka in 12 fathoms, is externally of the typical 
ribbed form; basal diameter 9 to 11 mm. (pl. 49, figs. 7-76). The 
scuta differ by having growth-ridges decidedly more widely spaced, 
as in Puget Sound hesperius. In most individuals the valve has the 
shape of a right-angled triangle with basal and tergal margins sub- 
equal ; but sometimes the angle is slightly g oreater, and the tergal mar- 
gin longer. The spur of the tergum is longer than usual. 

A similar form was taken at Albatross Station 5003, off southwest- 
ern Saghalin Island, growing on a 7urritella, in 35 fathoms, bottom 
temperature 42.4° F. In this lot the labrum (fig. 62c) has three 
teeth on one side of the median cleft, one on the other. The palpi 
differ from those of typical B. hesperius. The longitudinal row of 
bristles on the labral side (fig. 62¢) is short, with similar pectinated 
bristles scattered above it. The patch of bristles near its distal end 
is situated near the upper margin. AIl of these spines are pectinated. 
There is no distal patch of long spines on this side of the palpus. 
The outer side of the palpus has a very dense distal patch of long, 
simple bristles (fig. 62d). 

The mandible does not differ materially from that figured for 
hesperius. Maxilla (fig. 62e) is notched under the upper pair of 
great spines, a pair of short spines in the notch. There are five 


1On the Crustacea collected during the Skeat expedition to the Malay Peninsula, 
Proc. Zool. Soc., London, 1902, vol. 2, p. 370, pl. 34, figs. 4, 4a. 
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spines between the upper pair and the large lower spine, and two 
below the latter. 

First cirrus (fig. 62c) with rami of 18 and 8 segments, the poste- 
rior ramus less than half the length of the anterior. Cirrus ii short, 
with rami of 9 and 8 segments. Cirrus ii with slightly unequal 
rami of about 10 segments each. There are some minute trifid, mul- 
tifid and rarely simple spinules on the anterior distal part of all the 
segments of both rami (fig. 626) ; also a few observed on the anterior 
ramus of cirrus iv. Posterior cirri have three pairs of spines on the 
segments, with some minute ones near the bases of the pairs. 


A 





Fic. 62.— BALANUS HESPERIUS, OFF SAGHALIN ISLAND. @, 1ST CIRRUS. 0, 3D SEGMENT OF 
ANTERIOR RAMUS OF CIRRUS III. C€, LABRUM AND PALPUS. d, REVERSE SIDE OF PALPUS. 
€, MAXILLA. 


Another lot having broad scuta and a ribbed wall was taken by 
Lieut. Geo. M. Stoney in latitude 60° 22’ north, longitude 168° 45’ 


west. 
BALANUS HESPERIUS NIPPONENSIS, new subspecies, 


Plate 49, fig. 6. 


Type.—Cat. No. 48194, U.S.N.M., from Albatross station 3768, 
off Daikohu Saki, main island of Japan, 25 to 27 fathoms, surface 
temperature 64° F., June 5, 1900. 

Parietes smooth; walls otherwise as in the smooth form of B. hes- 
perius. Scutum having the basal margin about as long as the tergal 
margin or longer; the external growth ridges close. Tergum narrow 
toward the spur. Both opercular valves are very thick (fig. 63). 

The labrum has three teeth on one side, two on the other. 

Mandible (fig. 61d) having the teeth acute. Maxilla hardly 
notched under the two great spines, and with six other spines, one 
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of which is large. There is a group of small spines above the lower 
angle, as in other forms of the species. The third cirrus has very 
jew irregular spinules situated as in figure 616. The posterior cirri 
have three pairs of spines on the segments, the lower pair very 
minute, or sometimes wanting. 

This form differs from that of northern Asiatic waters by the 
longer basal margin and finer external sculpture of the scutum, 
the smooth parietes, and some reduction in the spines of the later 
cirri. Whether these differential features will hold good when 
the Japanese barnacle fauna is studied from adequate materials 
remains to be determined. The characters are variable in B. hes- 
perius. Tlowever, it has been thought desirable to: signalize by 





Fig. 63.—BALANUS HESPERIUS NIPPONENSIS. SCUTUM AND 
TERGUM OF THD TYPE. 


name the presence of a modified form of the species in the much 
warmer waters of Japan. 


METABALANUS, new subgenus. 


Parietes and basis not porous; radii wanting; scutum having a 
very weak articular and no adductor ridge; tergum with a rather 
long spur and no external furrow. Third cirri like the second, 
armed with densely spinose areas and no small spinules. 

Type—Balanus hoekianus. 

The single species composing this group was formerly placed 
by me in Hoek’s section G of Balanus. It has been enumerated by 
Doctor Hoek in his genus Hevelasma. The form of the mandible, 
the ribbed interior of the wall, the overhanging lower edge of the 
sheath, the long spur of the tergum, and especially the form and 
chetotaxy of the third cirri are all Balanid characters and make 
it certain that the species is not'a Hexelasma. Not having the 
specimens at hand, I have been unable to examine the labrum, but 
the description of the cirri is amplified below from the slide mounted 
when T described the species. Whether the absence of radii is suffi- 
cient to distinguish Metabalanus from Chirona is somewhat doubtful. 
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BALANUS HOEKIANUS Pilsbry. 
Plate 52, figs. 2 to 2f. 


1911. Balanus hoekianus Pruspry, Bulletin of the Bureau of Fisheries, vol. 
29, p. 77, fig. 8 (mouth parts and cirri) ; pl. 13, figs. 3-7; pl. 15, figs. 
wi2:; 

Type.—No. 38666, United States National Museum. 

Type-locality Albatross Station 4778, Bering Sea, lititude 52° | 
12’ north, longitude 179° 52’ east, in 43 fathoms, seated on a gas- 
tropod shell (Buccinum). 

The shell and opercular plates are white throughout. Shape 
shortly subcylindric, flaring outward at the large triangularly ovate 
orifice. Compartments solid, without pores; no radii. The pa- 
rietes are slightly roughened but not distinctly ribbed or sulcate, 
with no chitinous cuticle and no hairs. The ale are smooth, with 
extremely oblique upper margins, so that the peritreme is deeply 
serrate. Internally the compartments have a long glossy sheath 
below which they are somewhat sulcate, chiefly near the base. 

The rostrum is much the largest plate. Externally, while it is 
finely, indistinctly rugose longitudinally, there is no distinct cos- 
tation, and no trace of radii. Inside, the sheath is tripartite. The 
carina is strongly concave. The lateral plate is wide, triangular, 
with a well-developed ala but no radius. The carinolateral plate 
is narrow, recurved, with the ala wider than the parietal area. 
Inside the sheath is bipartite. 

The basis is an excessively thin transparent film, calcareous at 
the edges, membranous in the middle. 

Height of the shell 8 mm.; diameter of the base 8 mm. 

The scutum is moderately thick. It flares outward and is twisted 
toward the apex. Externally it is indistinctly marked with fine, 
weak growth-strie and rather widely spaced growth-arrest lines 
which are scarcely raised. Inside there is a short but well-developed 
articular ridge, about one-third the greatest length of the plate. 
The articular furrow is narrow and distinct though not deep. 
There is no adductor ridge, though a noticeable thickening extends 
downward from the lower end of the articular ridge, representing 
a vestigeal adductor ridge. A shallow oblong pit marks the inser- 
tion of the depressor muscle. 

The tergum is very thick for so small a plate, white, the scutal 
margin concave, carinal margin short, strongly convex. The spur 
is long and narrow, separated from the scutal margin by nearly its 
own width. A smooth depressed band runs to it. The area on the 
scutal side of this band is marked with widely spaced, strongly 
arched, linear growth-ridges. The wide area on the other side has 
very oblique linear growth-ridges, and an interstitial sculpture of 
very weak, fine, longitudinal striw. There are some minute hairs 
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on the cuticular ridges along the scutal border, but none on the 
outer surface of the plate. Internally the upper or beak portion 
of the plate is transversely striated. The articular ridge is high and 
massive, arcuate; the articular furrow wide but not very deep. The 
erests for the depressor muscle are short and sharp. 

Mandible (fig. 640) has four principal teeth. The upper two 
are rather long and acute, the second one in the middle of the 
“edge. The third and fourth teeth are blunt, and there are two 
denticles between them. The lower point is short and slightly 
bifid. The lower edge of the mandible is heavily bearded. The 
two mandibles are exactly similar. 

Maxilla (fig. 64c) has an even edge except for a notch below 
the upper two large spines. There are six or seven large spines, 
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BALANUS HOEKIANUS, TYPE, @, CIRRUSI, 0, MANDIBLE. @,MAXILLA. d, SEGMENTS 
OF CIRRUS VI. 


two near the lower angle being longer, and a few smaller ones 
below the notch. A band along the edge of the maxilla and below 
the lower angle is bristly, and there are a few hairs along the upper 
edge. 

The first cirrus has rami of 9 and 13 segments, the anterior ramus 
two-thirds as long as the posterior. The segments are rather densely 
hairy and spinose, and in the terminal tuft of the shorter segment 
there are some bipinnate spines (fig. 64a). Cirrus 11 has rami of 
10 and 9 segments, the anterior longer by three segments. The seg- 
ments have the usual bands of spinules on the distal part, widening 
toward the anterior side. 

Cirrus ili has 14 and 13 segments, the anterior ramus longer by 
five seoments. Spines as in cirrus 11. 

Cirri iv to vi are longer, with segments bearing two large and one 
small pair of spines, and some short spines on the anterior edge, be- 
tween the pairs (fig. 64d). 
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By the absence of radii and the shape of the opercular valves, this 
is a rather isolated species. The cirri do not differ much from those 
of Chirona, except that the rami of the forward pairs are decidedly 
unequal, and there are no patches of minute spinules on the segments 
of any of the cirri. 

The relationship I formerly thought I saw with species of ewxe- 
lasma was in the superficial character of the absence of radii. Every- 
thing else about this barnacle shows it to be a Balanus. 


Subgenus CHIRONA Gray. 


1835. Chirona Gray, Lyret1, Philosophical Transactions of the Royal Society 
of London, for 1835, pt. 1, p. 87, monotype Balanus tulipa Miiller= 
B. hameri Ascanius. 

1913. Striato-Balanus Horxk, Siboga-Expeditie, Monographie 316, Cirripedia, 
p. 159, type B. amaryllis Darwin. 

Large or moderate sized Balani, with thin, poreless walls and cal- 
careous basis; orifice conspicuously toothed; radii narrow or wide, 
with thin, smooth, or sometimes weakly crenulated sutural edges. 
Scuta without crests for the depressor muscles. Tergum with the spur 
moderately long, not tapering. Cirri without “teeth ” on the anterior 
borders of the segments. Mandibles with the lower teeth well de- 
veloped, basal margin hairy. 

Type.—B. hameri. 

Chirona* comprises two groups of species, the most important 
structural differences being in the cirri. Of more significance, per- 
haps, is the difference in habitat, the one group being boreal in 
distribution, the other tropical. 

Part of the characters of this subgenus are evidently correllated 
with the rather deep-water station of most of the species. The 
weakly connected compartments, the absence of transverse, inter- 
locking septa on the thin sutural edges (except in the littoral B. 
amaryllis), and the usual absence of color tell of a long existence in 
quiet waters, with degeneration of the structures which give strength 
to the ordinary shore barnacles. 


KEY TO SPECIES. 


a’. Boreal group (Chirona s. str.). The substance of walls and valves is in- 
variably white; compartments cohere feebly to each other and to the 
basis; sutural edges of the radii and the opposed surfaces smooth, with- 
out septa or denticles; basis solid. Rami of first pair of cirri subequal, 
the segments not protuberant. Cirri iv to vi have many minute erect 
spinules on the distal outer portion of part of the segments, and there 
is a dense group of short spines on the anterior edge of the segments, 
between the paired spines. Mazille with many crowded spines, without 
an enlarged pair of spines on the lower part. 





1 The derivation of the name Chirona is unknown. Gray coined many names of uncertain or undis- 
coverable etymology, which must be accepted as they stand. Nobody has the right to assume that 
Chirona is etymologically identical with Chiron or Chironia,. 
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b*. Scutum longitudinally striate; an angle near the lower end of the thin 
articular ridge. Radii very wide; within the base the crests of the 
parietal ribs are sharp or rounded, and their tapering lower ends are 
CLETUS ene: oe SOR eRe een nL Se ee eee eae ae ee eT B. hameri. 

b*, Scutum not striate longitudinally ; its articular ridge very low and broad, 
not angular. Radii rather narrow; within the base the crests of the 
parietal ribs are flattened, and their tapering lower ends are smooth 

B. evermannit 
a’, Tropical group (Striatobalanus). Substance of walls either pink or white; 
compartments strongly united with the basis ; sutural edges of radii feebly 
crenulated or smooth; basis solid or porous. First pair of cirri with de- 
cidedly unequal rami, the segments of the shorter ramus protuberant. 
Spinules, when present on the later cirri, are not numerous. Maville 

have an enlarged lower pair of spines. 
b*. Spur of the tergum very short and broad, half the width of the valve; 
scutum strongly striate longitudinally, with a strong adductor ridge. 


Hntirely. whites wbasisin OL WOROSG sees cee eee ee eee B. kriigeri. 
ec’. Seutum strongly striate longitudinally; walls usually more or less 
roseate. 


a. Radii rather wide. Basis porose. Scutum with a distinct adductor 
ridge; tergum with a longitudinal furrow; median segments of 
cirri vi wider than long, with 2 pairs of spines______ B. amaryllis 

dad’, Radii extremely narrow. _Adductor ridge of secutum rather small, 
in the upper part of valve only; tergum without a furrow to the 
spur; median segments of cirri vi longer than broad. 

e’*. Median segments of cirrus vi with three parts of spines__B. bime. 

e*. Median segments with four pairs of spines_________ B. maculatus. 

ce. Scutum finely or delicately striate longitudinally ; tergum with a spur 

fasciole but no furrow. Walls and valves entirely white. Deep 
water species. 

dad’. Radii narrow; adductor ridge of scutum only feebly developed. 

B, albus. 

a’. Radii rather wide; no adductor ridge_.__-_-_--- -_ B. tenuis. 


B. amaryllis has the subgeneric characters less fully developed than 
the other forms. It is also the only really littoral species, and the 
most brilliantly colored one. The colored deep-water species or 
varieties are probably rather recent derivatives of amaryllis. The 
hameri group lives only well below low-water mark. 

Tn addition to the species contained in the United States National 
Museum the following East Indian forms belong to this subgenus, 
all of them described in the report on Cirripedia of the Siboga 
expedition: 

Balanus bime Hoek. 18 to 31 meters. 

Balanus maculatus Hoek. 69 to 73 meters. 

Balanus albus Hoek. 90 to 522 meters. . 
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BALANUS HAMERI (Ascanius). 
Plate 53. 


1765. Lepas balanus uddewallensis LINN22US, Reisen durch Westgothland, 
Erklairung die Figuren, pl. 5, fig. 1, 10. 

1767. Lepas hameri Ascantus, Icones rerum naturalium, vol. 1, p. 8, pl. 10.* 

1776. Lepas tulipa O. F. Mttter, Zoologiz Danica Prodromus, p. 251, 
No. 3026. 

1790. Lepas foliacea Spencer, Skrivter af Naturhist. Selskabet, vol. 1, 
Davlie. 

1798. Lepas rosata Bouten, Museum Boltenianum, p. 197. 

1827. Balanus scoticus Brown, Illustr. Conch. Great Britain and Ireland, 
pl. 6, figs. 9-12. 

1835. Balanus tulipa Miiller, Lyrrz, Philos. Trans., p. 37, pl. 2, figs. 34-39 

(Uddevalla, west coast of Sweden). 

1835. Balanus uddevallensis auct., LYELL, Philos. Trans., p. 87. 

1844. Balanus candidus Brown, Ill. Ree. Conch. Gt. Brit., ed. 2, p. 121, pl. 
54, figs. 9-12. 

1854. Balanus hameri Ascanius, DARWIN, Monograph on the subclass Cir- 
ripedia, Balanids, p. 277, pl. 7, figs. 5a-c; Monograph of the 
fossil Balanidse and Verrucidze of Great Britain, p. 24, pl. 1, 
figs. Ta—-d; pl. 2, figs. la, Db. 

1866. Balanus hameri Ascanius, Lemmy, Proce. Acad. Nat. Sci. Phila., 1866, 
p. 237 (Bangor, Maine, Leda clay). 

1872. Balanus hameri Ascanius, DAwson, Canadian Naturalist, vol. 6, 
p. 402. 

1889. Balanus hameri Ascanius, DAwson, Canadian Record of Science, 
vol 3, p. 287 (distribution in the Pleistocene of Canada). 

1900. Balanus hameri Ascanius, WELTNER, Fauna Arctica, vol. 1, p. 803, 
pl. 8, figs. 14, 15. (Distribution). 

1913. Balanus hameri Ascanius, StEPHENSEN, Medelelser om Groenland, vol. 
51, p. 71 (North Stroemfjord, Greenland). 


Ty pe-locality.— ¥ inmark. 

Distribution—Northern Europe, south to the English Channel; 
Nova Scotia to off the mouth of Chesapeake Bay, 16 to 167 fathoms; 
southward only in deep water. 

The barnacle is large, cylindrical, or somewhat tapering, some- 
times enlarging upward; the walls white, under a yellow cuticle 
which covers parietes and radii; compartments smooth, very weakly 
cemented together and to the strong calcareous basis. Orifice large, 
deeply toothed, radii very broad, covered with epidermis, with 
smooth, strongly oblique, straight summits and smooth sutural 
edges. Ale broader with arched summits, the edge with a narrow 
longitudinal groove in some individuals, obsolete in others. Sutures 
not in the least septate or denticulate. Sheath smooth, its lower 
edge overhanging, leaving very narrow cavities. The parietes below 
the sheath are longitudinally finely and sharply ribbed throughout, 





1T have been unable to consult the original edition of the first part of the Icones of 
Ascanius, and quote the reference from the reprint of 1772, 
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the bases of the ribs minutely and very weakly denticulate. Basis 
solid, denticulate at the edge, radially striate in the young (pl. 53, 
fig. 2). 

The scutum is noticeably warped in large specimens. It has strong, 
somewhat unevenly spaced growth ridges and close, rather weak or 
deep longitudinal striz. Inside there is a moderately prominent, 
thin, articular ridge and a narrow articular groove. The adductor 





Fic. 65.—BALANUS HAMERI. @, MAXILLA, 0b, MANDIBLE, C, LABRUM. 


ridge is wholly confluent with the articular rib above, running 
straight to the basal margin, where it defines a rather large de- 
pressor muscle pit. J¢ 7s often weak or almost obsolete in American 
specimens. 

The tergum has less coarse growth-ridges than the scutum, and 
there are a few longitudinal striew near the carinal border. A furrow 
leads to the spur, its sides more or less folded in in old specimens. 
The spur is rounded at the end, moderately long, typically separated 
by its own width from the basiscutal angle, but more ‘distant in 
most American specimens, in which it is sometimes separated from 
the basiscutal angle by nearly double its own width. Articular 
ridge short, sharp, and moderately high. Crests for the depressor 
muscle sharp and numerous. 

The labrum has a very shallow notch and two teeth on each side 
(fig. 65e). 

The mandible has four primary acute teeth, with smaller ones be- 
tween the third and fourth and below the fourth (fig. 650). 

The maxilla has a notch below the upper large spines, and many 
crowded spines on the edge below it. The upper edge is bearded for 
a long distance (fig. 65a). 

Cirrus i has subequal rami of 16 and 14 segments. 

Cirrus ii with 17 and 19 segments, the rami subequal. 

Cirrus iii with 15 and 14 segments, the anterior ramus slightly 
longer. The external anterior faces of the segments have many long 
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spines, and there are some short, slender spines near the distal sut- 
ures. 

Cirri iv—vi are similar, the segments wider than long, each with 
three pairs of large spines and one small pair. There is a dense tuft 
of small spines between the first and third pairs. The posterior distal 
angles of the segments have groups of three or four unequal spines, 
the longest as long as the segment. On cirrus iv the segments of the 
pedicel have narrow areas of minute, erect spinules on the distal an- 
terior part (fig. 66a). Following segments have increasingly more 
extensive spinulose areas anteriorly and along the distal margin 
(fig. 66c). The inner ramus has fewer spinules. The fifth and 
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Fic. 66.—BALANUS HAMERI. dG, SECOND SEGMENT OF THE PEDUNCLE AND TWO LOWER SEG- 
MENTS OF ONE RAMUS OF CIRRUS IV; ONLY THE ANTERIOR MARGIN SHOWN. b, TWENTY- 
FOURTH SEGMENT OF CIRRUS VI. C, NINETEENTH SEGMENT OF CIRRUS IV, OUTER RAMUS, 


sixth pairs of cirri have fewer spinules than the fourth. The fifth 
pair has spinules on the pedicel. The sixth pair has densely spinulose 
areas on the posterior proximal parts of the segments (fig. 660, 
twenty-fourth segment of cirrus vi), but none on the pedicel. 

The penis is as long as the posterior cirri." 

B. hameri is easily known from other Atlantic barnacles by its 
readily separable, thin, externally smooth compartments, poreless 





1The above details and figures of mouth parts and cirri are from a specimen 43 mm. in 
basal diameter, from Georges Bank. A young one 13 mm. in diameter is very similar, 
but with fewer segments—10 and 9 in the rami of cirrus i—and with the spinules far less 
developed. 
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when broken across or viewed from the base; by the poreless, cal- 
careous basis, the longitudinally striate scutum, and the narrow spur 
of the tergum. It is closely related to the north Pacific B. evermanni, 
but differs by the distinct longitudinal striation of the scutum, 
which invariably, in a vast number of specimens I have particularly 
examined, has a thin, well-raised articular ridge, culminating below 
in an obtuse but very distinct angle, below which it tapers downward. 
In B. evermanni the exterior of the scutum is flat, without longitudi-. 
nal striation, and the articular ridge is extremely low, rounded, and 
not angular. The spur of the tergum is narrower in B. evermanni. 
There are also important differences in the compartments. The 
wall is thinner than in B. evermanni, its inner surface more ribbed; 
the basal edge has fewer septa, which are subequal, more spaced and 
different in shape. 

The size and shape are variable. The following measurements of 
American specimens give the maximum and the usual size attained 
in our waters. 





Greatest 
Altitude.| basal Locality and notes. 
diameter. 
mm. mm 
35 50 | Off Cape Cod, 33} fathoms; truncate-conic; solitary. 
90 50 | Woods Hole; tulipiform; growing on one another. 
35 45 | Woods Hole; maximum size in ordinary colonies. 
63 50 | New England, on Pecten magellanicus. 
53 56 Do. S ¥ 
67 68 | New England, on Pecten magellanicus; scuta 37.3 by 
17.3 mm. 
62 58 | Speedwell Station 41, off Nova Scotia, 82 fathoms. 
75 61 Do. 
64 61 | Off Chatham, Cape Cod. 





Darwin mentions specimens from Scarborough 2 inches in diam- 
eter, 1% inches high, and 1.6 inches diameter, 3 inches high. ‘The 
usual dimensions are therefore about the same in northern European 
and American waters. Pleistocene specimens from Uddevalla, 
Sweden, are said to be nearly 4 inches long, therefore about equal 
to the largest American individuals. 

They grow upon any available object, usually on shells and upon one 
another. The commonest situs in our waters is on Chrysodomus 
decemcostatus, Buccinum undatwm, Pecten magellanicus, Modiolus 
modiolus. More rarely I have seen them on Yerebratulina septentri- 
onalis, the carapax of yas, and on stones. 

By far the greatest number of specimens in the museum are from 
between 30 and 55 fathoms. It is abundant on the fishing banks, and 
is frequently brought up on cod lines. Like B. balanus, it is wanting 
on the Newfoundland Bank, and none have been obtained in a 
greater depth than 167 fathoms. The recorded temperatures are from 
about 39° to 58°. 
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Whether the American area of the species is continuous in the 
north with the European is not positively known, but from what we 
know of the limitations of the species, such continuity at the present 
time does not seem likely. 

In the Pleistocene this was an abundant barnacle in northern 
Europe and Canada, New Brunswick, and Bangor, Maine. Linneus 
was the first to notice the species. He found it in the pleistocene 
deposits of Uddevalla, but in the text of his work (p. 198) he seems 
to have taken it for the Uddevalla form of B. balanus, and not a 
distinct species. 
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2057 | Latitude, 42°01’ north; longitude, 68°00’ SGrle:. seae4: Do. 
30’ west. 
Lawlors Lake, St. Johns County, New |..........|....-.-..- Pleistocene. 
Brunswick. 
Of Grand Manan <<, icc teen sc anescee|a-t ue ages |e oseae ed Fishermen. 
Web npland' COaSh oni » 3-'- soecirsee see Hence onsen ate c sane ces Steamer Spray. 
NGRICVS Balik. <j yee -e es aaa ces oamaee pot ea cee eee eae ae Schooner Paul Revere. 
WANT ORG GOLp esi ANIC sc cn ccwins oan eset some cece aecesae cae Schooner Alice G. Wonson. 
82B | Latitude 41° 25’ north; longitude 65° 58” 60 58 Bache. 
03’’ west.’ 
Northeast edge Georges Bank........... BOL Sose as Schooner Otis P. Lord. 
‘Goorges Bank (many lots). oo. 0. 22. cock sc cuee ee acee ese Fishermen. 
Northwest part of Georges Bank........|....--.-.-}.-------.- Schooner Clytiec. 
Wiestipart of Georvos!Bank..-25 3.5 Loca acfaceweesce-|smacecccus Schooner Z. P. Wonson. 
2525 | Latitude, 41°49’ nerth; longitude, 65° 49’ 72 43.6 | Albatross. 
30’ west. 
2580 | Latitude, 41° 25’ 30” north; longitude, 83 42.4 Do. 


69° Ol’ west. 
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AMERICAN—Continued. 








U.S.F.C. Depth | Bottom 
Station Locality. (fath- | temper- Collector. 
No. oms). ature. 
orR, 
2579 Tale, 41°23’ north; longitude, 68° 47’ 83 42.2 | Albatross. 
west. 
2080 | Latitude, 41°13’ north; longitude, 66° 21’ 55 46 Do. 
50”” wi est. 
2079 Latitude, oe 13’ north; longitude, 66°19’ 75 45 Do. 
0’ 
2081 | Latitude, 41° 10’ 20” north; longitude,66° 50 46 Do. 
30’ 20” west. 
2082 | Latitude, 41° 09’ 50’ north; longitude, 49 46.5 Do. 
66° 31’ 50’ west. 
2256 | Latitude, 40° 38’ 30’ north; longitude, 30 52.9 Do. 
69° 29’ west. 
2253 | Latitude, 40° 34’ 30’ north; longitude, 32 52.9 Do. 
69° 50’ 45’” west. 
2251 | Latitude, 40° 22’ 17’ north; longitude, 43 52.9 Do. 
69° 51’ 30’ west. 
2250 | Latitude, 40° 17’ 15’’ north; longitude, 47 51.4 Do. 
69° 51/45’ west. 
2249 | Latitude, 40°11’ north; longitude, 69° 52’ 53 51.4 Do. 
west. 
S26 Of Cape! Codees- ae anae peer a= eee ens eee ae cee eee F. C., 1879. 
984 | Off Chatham, Cape Cod..-...--.-.-.---.- 33 41.5 | Fish Hawk. 
964-983 | Vineyard Sound to CANO WO reser ee es Pe. eee Matec coe te ae Do. 
269) (Of Cape Codi s224.2 252.52 co.sc eee emese 53 39.5 | Speedwell. 
JOST Eso DO ce bok isaencatiqnesscwsceeeesweels 334 39 F. C., 1882. 
972 | Off Chatham, Cape Cod....-..-- eae een aee 16 52 aes 
OSS eee GO ee eee ee eee eee oe ae tee ee 36 42 Do. 
981 } Southwest of Chatham Light.........~-- 430 ey yao! Fish Hawk. 
991 Tellinde, 40°39’ north; longitude, 70° 407 34 47.5 |B. Ce 
wes 
Off: Marthas Vineyard sss). s22bese nose ieee veces |e eeweees Albatross. 
Wioods Holos iccic-ias- oes Hoeds acetic Ssteewoacn] apes oases HS a , 1888. 
519 Off Block islandic ness ccce aes sae eee it 55 F.C 
2016 Taian at °31’ north; longitude, 74° 52’ 19 54.5 | Albatross. 
36 
2264 Latitude, 37° 07’ 50’ north; longitude, 167 46.8 Do. 


74° 20/” west. 


BALANUS EVERMANNI Pilsbry. 


Plate 54. 
1907. Balanus evermanni Pitspry, Bulletin of the Bureau of Fisheries, vol. 
26, p. 2038, fig. 4, pl. 7, figs. 7-14; pl. 8, figs. 1-4; pl. 10, fig. 1; pl. 11, 
fig. 1 (June 29). ‘ 
1911. Balanus eversmanni Pilsbry, Kriicer, Zoologischer Anzeiger, vol. 38, 
(AS Be HED Eela))s 
1911. Balanus eversmanwvi Pilsbry, Krucrer, Zoologischer Anzeiger, vol. 38, 
pp. 460, 4638. 
Type.—Cat. No. 41840, U.S.N.M., from Albatross station 4239, at 
the junction of Clarence Strait and Behm Canal, Alaska. 
Distribution —Southern Alaska through Bering Sea to the Kuril 
Islands, in 72 to 248 fathoms, bottom temperature 37°.1 to 48°.8 F. 
The barnacle is tubular, tulip-shaped, enlarging upward, usually 
with the summits of the compartments, except the carina, curving 
inward at the aperture, which is large, quadrangular and very deeply 
toothed. White, with traces of a thin, pale primrose-yellow epider- 
mis, which is deciduous in large part, often wholly lost, and more 
persistent on the radii than on the parietes. The opercular valves are 
white under a similar epidermis. The parietes have low, transverse, 
well-spaced growth-ridges or merely some irregular ruge, and 
usually show fine, irregular, longitudinal striz; next to the radii and 


» 
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especially along the ale, there is often an acute ridge, sometimes over- 
hanging, or a strong longitudinal rib. The strong, calcareous basis 
is flat or irregular, and never forms part of the wall. 

The scutum is flat, with well-developed growth-ridges; faint, ir- 
regular and rather close longitudinal scratches may be seen between 
the ridges. The articular ridge is very low, narrowly reflexed, its 
contour gently rounded from end to end; it is confluent with the 
adductor ridge, which is represented by a low callous, rounded or 
angular along the depressor muscle scar. 

The tergum is more delicately ridged than the scutum, and there 
may be a few weak longitudinal striz near the sides. The furrow is 





Fic. 67.— BALANUS EVERMANNI, ONE-HALF NATURAL SIZE, @, NEAR BERING ISLAND, 06, NEAR 
SIMUSHIR ISLAND, No. 38662. 


deep and narrow, the sides partly folded in. The spur is narrow, 
separated from the basiscutal angle by twice its own width. <Articu- 
lar ridge moderate. ‘There are small crests for the lateral depressor 
muscles. 

The compartments are strong, rather thick, but very weakly ce- 
mented together. The carina is recurved, but the other compartments 
usually curve inward at the orifice. The parietes of the carinolaterals 
are always very narrow—less than half as wide as those of the laterals. 
The radii are wide or moderate, with very long, steeply sloping, smooth 
summits; sutural edges not denticulate. The ale are extremely 
wide, summits strongly oblique; their surfaces are smooth and nude, 
except for the distal triangles, which often retain the epidermis; 
edge without septa or denticles. The sheath is glossy above, its 
lower edge hanging close to the wall, leaving narrow cavities. Be- 
low it the parietes are almost smooth, except close to the base, where 
they become very closely and acutely ribbed, the ribs flattened and 
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striate (somewhat T-shaped in section), but not in the least denticu- 
late at the basal edge. There are many accessory short lamellae 
on the inner edge of the outer lamina of the wall. 

The basis is strong, white, poreless, with only very weak, obtuse 
traces of peripheral denticles. 

Greatest carinorostral diameter 67 mm.; lateral diameter 66 mm.; 
height 150 mm. (station 4253). 

Height 88 mm.; length of scutum 41 mm., breadth 18.7 mm.; 
length of tergum 33 mm., breadth 13 mm. 





Tic. 68.—BALANUS EVERMANNI, @, LABRUM., 0, MORH MAGNIFIED CENTRAL PART OF SAME. 
C, MANDIBLE. d, MAXILLA. €, INTERMEDIATE SEGMENT OF CIRRUS Vi. f, SPINULES OF 
THH AREA INDICATED ON FIG, €. 


The labrum (fig. 68a, 6) has a wide, shallow notch, with several 
unequal teeth and numerous short hairs on each side. 

Mandible (fig. 68¢) has four acute teeth and a rounded lower 
point, which is densely hairy. There is a small tooth between the 
third and fourth large teeth and another above the lower point. 

Maxilla (fig. 682) has a nearly straight edge, very slightly notched 
below the upper pair of spines. It is set with many crowded spines, 
in pairs. 

Cirrus i has equal rami of about 16 segments. Cirrus i longer, 
with rami of 26 and 24 segments. Cirrus iii has rami of about 32 
segments, which have a few minute, multicuspid spinules distally. 
Cirrus iv has segments set with spike-like spinules as figured for 
B. hameri, but covering a larger portion of the segments, closely and 
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evenly arranged, and continuing nearly to the end of the rami. 
Cirrus vi has the segments much wider than long, bearing three 
_long pairs and one short pair of spines, with an intermediate dense 
group of rather long bristles. There is a narrow band of minute, 
erect spinules along the distal suture, widening into a large patch 
anteriorly. These spines are very minute. 

The penis is about 30 mm. long, not quite as long as the sixth cirri, 
and has the usual basi-dorsal point. 

This is the north Pacific representative of B. hamer? of the north 
Atlantic. While closely related, the two species differ in many 
details, and no annectant individuals have been found among the 
very long series of each which I have examined. The chief differ- 
ences are as follows: B. evermanni is more solid, more roughened, 
and attains a far greater size than B. hamer?. The summits of the 
radii are very much longer and more oblique. The parietes are 
not ribbed internally below the sheath, and the ribbing at the base 
is of a wholly different character. The basal lamelle are not in the 
least denticulate, and are very much more numerous. The periphery 
of the basal plate is smooth, or only very indistinctly denticulate. 
The scutum is flatter, not longitudinally striate, and the articular 
ridge is lower and not angulate. The spur of the tergum is nar- 
rower, the furrow running to it deeper and narrower, and the scutal 
edge of the valve is much straighter. The maxilla has no notch 
below the upper pair of spines, and the segments of cirrus vi have 
no posterior lateral patches of spinules. 

B. evermanni is a distinctively cold-water barnacle, the data in 
hand indicating a range of only about 13°, from 35.9° to 48.8°? F. 
It is probably to be regarded as a member of the Bering Sea fauna, 
which spreads southward on both sides, in the cold waters of the 
Kuril Islands and the inside passages of southern Alaska, which are 
colder than the ocean outside. 

In habit of growth it resembles the large forms of B. hameri, 
growing solitary or in branching candelabral forms, one barnacle 
upon another. In Bering Sea nearly all were upon dead gastroped 
shells or on others of their own species. No other species of Balanus 
was found associated in the same groups, except that on one or two 
individuals from Bering Sea I found a few very minute, recently 
attached barnacles, which I suspect to be infants of Balanus 
erenatus. 

In the type lot of B. evermann?, from the inland waters of south- 
ern Alaska, the radii are wide in the adult stage, and the spur of 
the scutum is about one-fifth the total length of the valve. In those 

1 The bottom temperature was not given for Station 4792, but as the surface temperature was 42° F., 
it probably falls under 40° F, Only in the inland passages of southern Alaska was the temperature above 
40° F, 

4729°—Bull. 883—16——15 
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from Bering Sea and the Kuril Islands (Simushir) the radii of the 
lateral compartments are narrower, and the spur of the tergum is 


longer, about one-fourth the total length of the valve, which is, 


slightly narrower (pl. 54, fig. 1; p. 211, fig. 670). 

The specimens from Beane ee do me reach the length of those 
from southern Alaska. oa of the largest, from station 3602 is 
105 mm. in height, 61 mm. rostrocarinal diameter. Another, from 
station 3487, has a height of 53 mm., diameter 45 mm. ‘These differ- 
ences apparently indicate incipient racial differentiation of the 
northern forms (fig. 67a). 

The youngest individual seen, from station 5487, has a diameter 
of 10 mm., height 7 mm. It is almost as wide at the aperture as at 
the base, and there are no radii; ale very wide. This is unlike B. 
hameri, which is somewhat contracted above at this size, and has 
well-developed radii. In evermanni of 13 mm. diameter the radii 
appear as extremely narrow borders. In those of 20 to 25 mm. they 
are still very narrow. Thus, a rostrum 25 mm. long, 15 mm. wide, 
has radii only 1.5 mm. wide in the widest place. 








U.S.N.N | Depth | Bottom 
eae Station No. Locality. (fath- | tempera-| Collector. 
No. 5 oms). ture. 
Ob 
41840-32404 4239 Jepetion Clarence Strait and Behm Canal, | 206-248 48.8 | Albatross. 
aska. 
4253 | Stephens Passage. Vas leq goo Sets es Oey eae 131-188 40.9 Do. 
3487 | Bering Sea ,latitude, 57° 10’ north; longitude, 81 37.6 Do. 
173° 45’ west. 
3488 | Bering Sea, latitude 57° 05’ north; longitude, 106 37.3 Do. 
173° 47’ west. 
3602 | Bering Sea, latitude, 56° 32’ north; longitude, 81 Stel: Do. 
172° 40’ east. 
SEZs EVOCONG CTS INS ars ore epee tees ere eet ele Sentra te tere nf ee eke oe ite hetero aan Do. 
38661 4792 | Near Bering Tela latitude, 54°36’ 15’ north; TA \ooe cea eeae Do. 
longitude, 166° 5 7” 15’ east. 
38659-38662 4804 |. Cape Rollin, Simushir Island, Kuril Tslands, 229 35.9 Do. 
latitude, 46° 42’ north; longitude, 151° 47’ 
as 
38658 4803) |, 2. west of precedineecce oe eee ee 229 39.9 Do. 





BALANUS KRUGERI, new species. 
Plate 52, figs. 1-lf; pl. 51, figs. 2, 2a, 2b. 


Type—Cat. No. 38700, U.S.N.M., from Albatross station 38707, 
near Ose-Zaki, in the upper part of Suruga Gulf, Japan, 68-75 
fathoms; surface temperature 65° I’. Seated on a branch of coral. 

Distribution —Japan, Suruga Gulf to Kagoshima, 63-103 fathoms. 

A barnacle with thin solid walls, the base calcareous, without pores, 
and flat. Orifice rather large, deeply toothed. Exterior nearly 
smooth, the parietes marked with faint growth lines and weak, un- 
evenly developed longitudinal striz. White, under a thin, pale-yel- 
low epidermis, covering both parietes and radii. 

Rostrocarinal diameter, 13 mm.; height, 15 mm. 
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The scutum is flat, and externally has close, cordlike growth-ridges 
beautifully cut by deeply engraved longitudinal striw. Toward the 
base there are very minute fringes of fine hairs. Inside there is a 
rather low articular ridge fully three-fourths the length of the tergal 
margin. Articular furrow very narrow and rather deep. The 
adductor ridge is high and narrow, stands close to but deeply sepa- 
rated from the articular ridge. Its acute continuation downward 
does not reach to the basal margin. Adductor and depressor muscle 
impressions rather deep. 

The tergum is flat, thin, delicately and regularly marked with 
growth-strie. The spur is very short, half the width of the plate, 
and truncate at the end. There is no longitudinal furrow or depres- 
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Fic, 69.— BALANUS KRUGERI. a, STH SEGMENT OF CIRRUS Ill. 6, 12TH SEGMENT OF CIRRUS 
VI. ¢, MANDIBLE, d, MEDIAN PART OF THE LABRUM. 


sion externally, but slight grooves define the broad spur-fasciole. 
Inside there is no articular ridge or furrow; the crests for the 
depressor muscle are few and short; and under a strong lens the 
middle and upper part appear minutely granose. 

Compartments are only weakly cemented together, but cling firmly 
to the basis. The parietes of the carinolateral compartments are 
extremely narrow (pl. 52, figs. le, 1f). The radii are narrow, with 
very oblique, smooth, straight summits. Alze are not very wide, 
their summits extremely oblique, smooth. Sutural edges smooth. 
The interior surfaces of the parietes have regular, rounded longi- 
tudinal ribs in the lower half, but are smooth above. The basal 
laminz are continuations of the ribs, without intermediate laminz er 
denticles, but they are firmly interlocked with the basis, and not to 
be extricated without breaking. The sheath is conspicuously and 
closely ridged transversely. 

The mandible (fig. 69c) has five rather slender teeth and a short 
one above the lower point. 
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The labrum has a rather shallow but wide median notch. There 
is a group of five small denticles on one side, about nine on the 
other (fig. 692). The first cirrus has unequal rami of 8 and 13 
segments. The longer ramus is over one and one-half times the 
length of the shorter, and has slightly protuberant segments. Cirri 
ii and iii have also slightly protuberant segments; cirrus ill has 
groups of erect spinules near the distal anterior borders of the seg- 
ments. Cirri iv to vi have four pairs of spines on each segment, the 
lower pair very small (fig. 69a, 6). 

The penis is rather short, tapers rapidly and is very densely, 
indistinctly annulated. The distal half bears delicate, rather sparse 
hairs, and there is a terminal pencil. The basi-dorsal point is blunt 
but well developed. 

This is a small and delicate form of the group of 2. hameri, closely 
resembling that species, B. evermanni and B. amaryllis, in the form 
and structure of the compartments of the wall and the basis. It 
differs from all of these by the well-developed adductor ridge of the 
scutum, which stands quite separated from the articular ridge, 
though close to it, and also by the very broad and short spur of 
the tergum, which has no longitudinal furrow and no infolding of 
the sides of the spur fasciole, and resembles the tergum of Avmato- 
balanus. The rami of the first cirrus are subequal in B. hamert and 
B. evermanni, but strongly unequal in B. krigeri. The cirri and 
the external sculpture of the scutum are somewhat similar in B. 
amaryllis and B. kriigeri. The articulating edges of the radii are 
smooth in B. kriiger?, crenulated in B. amaryllis. By the shape of 
the tergum B. kriigert resembles B. cepa Darwin; but the scutum 
is narrower, the spur of the tergum longer, not so wide; the base is 
not in the least porous, the aperture is large and the color white. 
The numerous small teeth of the labrum are a special feature of this 
species. 

At Albatross station 4935, off Kagoshima Gulf, southern Kiusiu, 
103 fathoms, a few small specimens were brought up with B. 
amaryllis. The opercular valves are somewhat wider than in the 
type, and the adductor ridge of the scutum is more curved (pl. 51, 
figs. 2-25). 

B. kriigert is named for Dr. Paul Kriiger, who has given us sev- 
eral excellent papers on cirripedes. 


BALANUS TENUIS Hoek. 


1888. Balanus tenuis Horr, Challenger Report, vol. 8, Cirripedia, p. 154, pl. 
18, figs. 29-33, (Challenger Station 204, lat. 12° 43’ N., long. 122° 10’ E.; 
100 and 115 fathoms). 

1913. Balanus tenuis Horex, Cirripedia of the Siboga Expeditie, mono- 
graphie 31b, p. 190, pl. 17, figs. 14-19; pl. 18, fig. 1 (Siboga station 105, 
lat. 6° 8’ N.; long. 121° 19’ B.; 275 meters). 
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Type.—British museum. 

Distribution—China Sea and Philippine Archipelago, in deep 
water. 

This species was originally taken by the Challenger in the China 
Sea west of Mindoro, and again by the Stdoga in the Sulu Sea east 
of northern Borneo. Its range is considerably extended by the 
Albatross collections, recorded below. It is a truly deep-water 
species, all of the records being between 100 and 244 fathoms. 
Though described from quite young and small examples, it attains 
a Eousiderable size, up to 85 mm. in rostrocarinal diameter, with a 
height of 50mm. In some places it is evidently abundant. 





Depth Bottom 
U.S.N.M Station. Locality. (fath- | tempera-| Collector. 
; oms). ture. 
Sok: 
D. 5325 | Near Hermanos Islands, off Northern Luzon. . 224 53.2 | Albatross. 
D. 5294 | ChinaSea, near Esearceo Light, southern Luzon 244 48.4 Oo. 
D.5265 | China Sea, near Malocot Point,southern Luzon ASS PRetee es Do. 
1D 55290) [5-2-5 GO sete we cc ss cosenasse eae aaeeebeeesoaceas Q14e\. 3 =e Do. 
DE 5298). 2 ~~ GO 295 Ree oa c emcee casaaaee 130: Poes eS. Do. 
D2 5 289i) 22: GO ee a eee TID Eevoee 2 Do. 
D.5520 | Near Point Tagolo, northern Mindanao. -..-- 102 61.3 Do. 
D.5551 | Off Jolo Island, near Jolo Light..........----- 193 53.3 Do. 





BALANUS AMARYLLIS Darwin. 


1854. Balanus amaryllis DARwiIn, Monograph, p. 279, pl. 7, figs 6a—6e. 

1902. Balanus amaryllis dissimilis LANCHESTER, Proc. Zool. Soc., p. 369, 
with var. clarovittata (p. 870). 

1905. Balanus amaryllis Darwin, Gruvet, Monographie des Cirrhipedes, p. 
250, with var. roseus and niveus. 

1913. Balanus amaryllis Darwin, HorK, Siboga Exped., Cirripedia, Monogr. 
831), p. 179, pl. 15, figs. 17-21; pl. 16, figs. 1-4. 

Type.—British Museum. 

Distribution—Southern Japan and India to northern Australia, 
shore to over 100 fathoms. | 

This species has an unusually great range in depth. The colored 
form with cirri of characteristic short segments bearing two pairs 
of large spines in the sixth cirrus is certainly found living from low 
tide to over 100 fathoms (Albatross station 4935), probably to 150 
fathoms; but the specimens from stations 5313, 5398, and from the 
Verde Island Passage came up dead and empty, al may have floated 
or drifted into deep water, especially those from the last locality, 
which were seated upon bark. 

B. amaryllis is quite variable, as Darwin recognized. This would 
be expected in a common form which has a wide geographic and 
bathymetric range. It appears to me possible that the forms de- 
scribed by Dr. Hoek as 2. bime and B. maculatus are varieties or sub- 
species of B. amaryllis, since their small differences in various de- 
tails are such as one finds variable in all of the well-known species, 
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and indeed in the specimens of B. amaryllis which I have dis- 
sected. £B. albus and B. tenwis seem to be sufficiently distinct for 
specific separation. Unfortunately, the sutural edges and the basis 
have not been sufficiently investigated in the small species closely 
related to B. amaryllis, obtained by the Stboga Expedition. We 
know that in B. amaryllis the basis is porous, and the edges of the 
radii are crenulated; but these characters are unknown in B. bime, 
B. maculatus, and B, albus. B. tenuis has a poreless basis and 
smooth, thin edges of the radii, and is therefore quite distinct from 
B. amaryllis. 





Albatross Depth 





Ration. Locality. (fathoms). Collector. Notes. 
D4935 | Off Kagoshima Gulf, Japan. --.-- LOS Alo LTOS Sie oceceee ce | 
Shanghai, Chinas S22 23 So eae eseceee E. Deschamps ...--.-- 
Hongkong) Chinas cacsse- 4-0-0 e|seoncemnes Wm. Stimpson........| North Pacific explor- 
ing expedition. 
D5311 | China Sea, vicinity of Honkong. . 88) Albatross So Nee 2 
D5313 | China Sea,vicinity of Hongkong, L5On ees See See Dead; no opercular 
off Pratas Island. valves. 
Bhilippineiislands- -o28et eeectaceaaan ae Dr. E. A. Mearns... -- 
D5345 | Malampaya Sound, Palawan, ; (| Albasross\ac 2% ac toase 
near Cliff Island. : 
D5181 | Off northeast Panay............ AGN Sse do..........-.-----| White; var. albus? 
CatbaloranSamarssl- Se25) so ee eee eee ae GO se ee A Ommeek 
Off Malocot Point, Verde Island ASD) |p Osco cotte sce as- ee] Onipark: 
Passage. 
Off Mantacao Island, west coast Shore!)|2 2.2 GObesea ee a -ceaeeece 
Bohol. 
D5398 | Off Gigantangan Tsland, between BLA, Wis ene GoOus. See Rete) Dead 
Leyte and Masbate. 
Siet Lake beach, Sulu Island...-|.......... KE. A. Mearns.......... 
D5142 | Vicinity ofJolo,Sulu Archipelago QU WA Thai Ossyeee eee cise aoe 
D5143 |..-.- GOs shee oae ks seeesees One oss OO esese se skeet 
D5141 | Off Sirun Island, Tawi Tawi Da eeeee Golis SoS 
group, Sulu Archipelago. 
D5147 | Vicinity of Siasi, Sulu Archipel- DU tee Gorse ate 
ago. 
Scarborough, England..........|-.....-.-- Bea aces ee eee J ee coll.; from a 
ship. 
Dublin Bay Treland ==". 22s sc classe sas. |beherecbe s--eeises eases With Cat. No. 1169. 


L 


AUSTROBALANUS, new subgenus. 


Walls solid, poreless, their basal edges roughened with irregular 
points and ridges (except in ZB. vestitus); basis calcareous, some- 
times extremely thin; radii narrow or wanting; the sutural septa 
irregular. Scutum with the adductor ridge long and strong, and 
usually with crests for the lateral depressor muscle. 

Type.—Balanus imperator Darwin. 

The species composing this subgenus are very distinct from one 
another. Further investigation of the cirri is needed. 


KEY TO SPECIES. 


a’. Interior of walls and valves of a fine violet color, the basal edge of wall 
thick, with dense sculpture of fine ridges and points. Scutum with irreg- 
ular crests for both rostral and lateral depressor muscles; spur of tergum 
rounded distally; rather large 02 2025228 eee B. imperator Darwin. 





ee 
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a*, Color purplish or white; scutum with crests for the lateral depressor muscle. 
b'.. Basal and internal edges of parietes roughened by irregular points and 
ridges. Tergum very narrow, w:th a rather long, pointed spur. 


CPSP xLeCrione SMOOTMN = sae are ae es Oe Se B. flosculus Darwin. 
ce’. Exterior with sharp longitudinal ribs__--________ B. f. sordidus Darwin. 


b?, Externally covered with an orange epidermis. Lower internal surface 
of parietes subregularly ribbed. Tergum with a short spur, obliquely 
TATINGALS + Gist Miysees ss Fh state cree pee a Sh Ne B. vestitus Darwin, 


BALANUS IMPERATOR Darwin. 


1854. Balanus imperator Darwin, Monograph, p. 288, pl. 8, figs. 4a—4e. 


Type—British Museum. 

Distribution—Eastern Australia, Sydney, New South Wales, to 
Moreton Bay, Queensland (Darwin). 

A very distinct species by its beautiful dark violet or dusky-violet 
interior and the peculiar base of the wall, formed of a mass of de- 
pending points, and by the long third pair of cirri. 

The United States National Museum possesses specimens without 
locality. 

BALANUS VESTITUS Darwin. 


1854. Balanus vestitus Darwtn, Monograph, p. 286, pl. 8, figs. 3a—3b. 


Type—British Museum. 

Distribution—New Zealand, New South Wales (Darwin). 

Dry specimens are in the United States National Museum from the 
Bay of Islands, New Zealand. 


BALANUS FLOSCULUS Darwin. 
Plate 51, Figs. 1-1f. 


1854. Baianus flosculus Darwin, Monograph, p. 290, pl. 8, figs. 5a, 5c—5f, 
with var. sordidus Darwin, Monograph, p. 290, pl. 8, fig. 50. 

Type.—British Museum. 

Distribution: Peru and Chili; var. sordidus from Tierra del 
Fuego; attached to littoral shells, wood, and rock (Darwin). 

The specimens in hand from Chili, on the gastropod Concholepas, 
are small, up to diameter 8.5 mm., altitude 3.5 to 4mm. Form con- 
vexly conic, with small aperture, its margins not toothed. The walls 
are thick, solid, externally with strongly, irregularly ribbed parietes; 
radii very narrow. Jnternal basal edges rough, with coarse, irregu- 
lar points and ridges, extending nearly up to the sheath, behind which 
there are small cavities (pl. 51, fig. 16, carina). The basis is cal- 
careous and usually so. excessively thin that it is hardly noticeable. 

The scutum is strongly convex externally, finely marked with 
growth ridges. Inside salmon tinted, concave, the free apex long. 
Articular ridge small but rather long. Adductor ridge acute and 
strongly curved,. terminating at the middle of the basal margin. 
Lateral depressor muscle attached to one or two short crests below 
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the adductor ridge in some individuals, but these crests are entirely 
wanting in others. 

The tergum is long and narrow, with a furrow running to the 
spur. Internally the articular ridge is continuous with the straight 
ridge running to the spur. Spur rather long, bluntly pointed, sep- 
arated by about half its width from the basiscutal angle. 

These specimens differ from the types figured by Darwin by the 
weakness or absence of the crests for the depressor muscles on the 
scuta and by the distinctly wider terga. They are also rather 
small, Darwin giving six-tenths of an inch as the maximum diameter 
observed. 

By its solid wall, with irregular, roughened basal edge and inner 
surface, this species is related to the Australian B. imperator, but 
both seem to be very distinct species. 


Subgenus SOLIDOBALANUS Hoek. 
1918. Solido-Balanus Horx, Siboga-Expeditie, Monographie 31b, pp. 159, 192. 


Small or minute barnacles with solid, rather thick wall compart- 
ments, the parietes smooth or having few low ribs, the basis cal- 
careous, radially grooved (or perhaps sometimes porous); usually 
with wide, transversely grooved radii, which have septate sutural 
edges. Opercular valves lodged high, projecting above the lateral 
compartments. Seutum without longitudinal striation,.the adductor 
ridge weak or wanting. Tergum with the spur rather narrow, 
rounded at the end, its sides curving into the basal margin. Mandible 
with the lower teeth acute, lower point spinose, a single series of 
spines on the lower edge. Maxilla having few spines; a lower pair 
enlarged. Outer surfaces of some segments of the third cirrus, or 
the third and fourth, sometimes bearing small spinules. 

Type.—B. auricoma. 

Distribution —Indo-Pacifie faunal province, chiefly in deep water. 

This group is rather hard to define succinctly, for want of con- 
spicuous differential characters. The small size, the shape of the 
terga, and the mandible, with spinose lower point and a series of 
long spines (in place of numerous hairs) on the lower border are its 
chief diagnostic features in the series of nonporose Balani. Tt has 
not the very wide tergal spur or conspicuously armed cirri of Ayma- 
tobalanus. 

B. maldivensis and B. socialis (including B. eneas) probably occur 
nearly up to low-water mark, as well as in deeper waters. The others 
are known from deep water only. 

The following species are not contained in the United States Na- 
tional Museum: 

B. socialis Hoek (?including 2. wneas Lanchester). 

B., maldivensis Borradaile. 
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B. awricoma Hoek. 

LB. ciliatus Hoek. 

B. compressus Hoek. 

Before proceeding with the descriptions of species, I may be per- 
mitted some remarks on Balanus wneas Lanchester,! of which I have 
been able to examine the type material, through the courtesy of 
Mr. C. Forster Cooper, in charge of the University Museum of 
Zoology, Cambridge. 

The type as preserved consists of both scuta and terga of one indi- 
vidual (pl. 47, figs. 2, 2a, 2c, 27) and a scutum and tergum (pl. 47, 
fig. 2b) of another. I have therefore not been able to add any- 
thing to Mr. Lanchester’s account of the walls, basis, or internal 
anatomy. 

The scutum has narrow, very little raised and widely spaced 
growth ridges, much like some forms of PB. amphitrite. The articular 
ridge is prominent and somewhat reflexed. The adductor ridge is 
very narrow and low, and there is a smaller ridge parallel with it, 
nearer the articular rib; these two ridges are connected above by a 
semicircular ledge, bounding the flat, depressed interval between 
them; and in suitable ight they appear to form a narrow inverted 
U. The pit for the lateral depressor muscle is small but distinct. 
The tergum has a distinct though quite shallow depression running 
to the spur, varying in depth in the two individuals. The carinal 
margin is arched, and shorter in one of the examples, and it bears 
numerous delicate hairs. The crests are well developed. 

Jt will be noted from the above details, together with Mr. Lan- 
chester’s account, that this form agrees very closely with Balanus 
socialis Hoek.? I can find no tangible differences; and unless the 
cirri (which are not described in 2. wneas) are shown to differ, I 
would suggest that B. wneas be written as a synonym of B. socialis. 

I may further remark that 2. socialis and B. wneas differ from the 
other forms of Solidobalanus by having very narrow, smooth radii, 
with steeply oblique summits, whereas the other species have wide, 
transversely grooved radii, with summits far less oblique; yet from 
Doctor Hoek’s account of the mouth parts of B. socialis, it appears 
to beiong with the other Solidobalani rather than with the B. ama- 
gyllis group. 








1Balanus eneas Lanchester, Proc. Zool. Soc., London, 1902, vol. 2, p. 870, pl. 34, 
figs. 4, 4b. Malay Peninsula, on the shells of Strombus and Natica inhabited by the 
hermit crab Pagurus hessii Miers (Proc. Zool. Soc., London, 1902, vol. 2, p. 364). Col- 
lected by the Skeat expedition. 

2 Balanus socialis Hoek, Challenger Report, Zoology, vol. 8, Report on the Cirripedia, 
p. 150, pl. 13, figs. 23-28 (1883). Siboga-Expeditie, Cirripedia, p. 192, pl. 18, figs. 2-12 
(1913). Arafura Sea, type locality ; also Malay Archipelago, in 9 to more than 69 meters. 
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BALANUS HAWAIENSIS, new species. 


Plate 48, figs. 1 to 1g. 


Type.—Cat. No. 48474, U.S.N.M. 

Distribution—Hawaiian Islands, 21 to 222 fathoms, on spines of 
the sea-urchin Phyllacanthus thomasi Agassiz and Clark; collected 
by the Albatross Hawaiian Expedition, 1902. 

A very small, strong, and firmly attached barnacle, with a solid, 
calcareous basis and rather thick, solid (poreless) walls. Radi pink; 
parietes white, or sometimes having some pink stains. 

The form is oval, conical, with strongly ribbed parietes; carinal 
latera have a single strong rib, the rostrum usually three, and the 
other compartments two ribs. The radii are rather wide and rather 
deeply, regularly grooved transversely, their summits strongly 
oblique. The alx have straight or arched and smooth summits when 
unbroken, and are nearly level, so that the margin of the aperture 
is nearly regular. The aperture is ovate, angular at the carinal end. 
The sheath is very short and its lower border does not overhang. 
Below it the inner surface of the parietes is smooth, becoming ribbed 
near the base. Basal edges of the wall plates are thick and crenu- 
lated. The articulating borders of the radii are finely crenulated, 
as are the opposed sutural surfaces. The basis is thick. 

Length of base 3.2 mm., width 2.8 mm., height 1.5 mm. 

Length 5 mm., width 8.5 mm., height 2.2 mm,, largest specimen. 

The white opercular plates lodge close to the aperture and project 
above it. The scuta are sculptured with flat, regular growth-ridges, 
about every second or third one forming a tooth on the occludent 
margin. These teeth, interlocking in the closed barnacle, produce 
a crenellated occludent suture. There is a rather prominent, acute, 
somewhat reflected articular ridge, nearly the whole length of the 
tergal margin, and a narrow articular groove. There is no trace of 
an adductor ridge. The scar of the adductor muscle is small and 
distinct. 

The terga are nearly twice as long as wide. Externally there are 
very weak ridges of growth except on the band leading to the spur, 
where the ridges are stronger and arcuate. This band is not de- 
pressed, but is separated from the rest of the surface by a slight 
radial depression. ‘The spur is very short, tapering to a rounded 
end. Its outline passes imperceptibly into that of the basal margin. 
Inside there is a moderate articular ridge about one-third the length 
of the plate. There are about five rather strong crests for the de- 
pressor muscles. 

The labrum has three short, conical teeth on each side of the deep, 
narrow median notch (fig. 700). 

Palpi armed with very long hairs (fig. 71c). 
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The outer maxille are oval, rather densely covered with long 
hairs. 

Maxilla (fig. 70a) has a small notch below the upper pair of large 
spines, a short spine in the notch. Below it the straight margin 
bears five principal spines, the lower two largest. The distal fourth 
of the face and the lower margin have some delicate spines and the 
upper margin several pairs of hairs. 

Mandible (fig. 70c) with four teeth above the pointed, bispinose or 
trispinose lower angle. Lower margin bears a close series of deli- 
cate regular spines. The distal part of the inner face is hairy, and 
there are five pairs of long hairs on the upper margin. 

Cirri.—First pair with very unequal branches of 6 and 11 segments, 
the shorter branch about two-thirds as long as the longer, with 
strongly convex segments. 

Second pair, branches slightly unequal, of 8 segments which pro- 
trude somewhat, and are densely hairy. 
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Fic. 70.—BALANUS HAWAIENSIS. d, MAXILLA. 6b, UPPER EDGH OF LABRUM. C, MANDIBLE. 


Third pair, branches somewhat unequal, of 8 and 9 segments, 
which protrude a little and bear fewer hairs than the second pair. ~ 

Fourth to sixth cirri much longer, of long segments, with four or 
five pairs of spines on each segment, the proximal one or two pairs 
short (fig. 71a, fifth segment of cirrus vi). Cirrus vi has rami of 
19 and 20 segments. The terminal segments have the distal pair of 
spines very long (fig. 716). None of the cirri have any “ teeth” or 
spinules on the segments. 

The penis is extremely long, closely annulate, and very sparcely 
hairy. 

Specimens from six localities indicate that this small barnacle 
inhabits the entire Hawaiian ridge, in the warm water (60° to 69° F.) 
of moderate depths, down to 212 fathoms. It is usually seated length- 
wise on the rough spines of the sea-urchin Phyllacanthus thomast, 
and is very uniform in the size attained, and in other characters, 
throughout its range of about 1,700 miles. It is sometimes abundant. 
On one spine 6 cm. long from Station 4064 there are about 108 
individuals. 


224 BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


B. hawaiensis is a species of the subgenus Solidobalanus, nearest, 
T believe, to B. auricoma Hoek, from Ternate. It differs from B. 
auricoma in the following characters: The wall is strongly ribbed 
externally. There are no hairs on the opercular. plates. The articu- 
lar ridge of the tergum is much shorter, and the tergum is wider to- 
ward the spur, which is shorter. The teeth of the labrum are more 
separated. The outer maxille have a regularly oval shape. The 
palpi have a row of long spines instead of a patch. The greatest 





Fic. 71.—BALANUS HAWAIENSIS. ad, 5TH SEGMENT OF CIRRUS VI. 06, THRED TERMINAL 
SEGMENTS OF INNER RAMUS OF CIRRUS VI. C, PALPUS. 


number of spines on cirrus vi is five pairs, without short hairs at 
their bases. 





Albatross Depth | Bottom 
Station Locality. (fath- | tempera- are 
No. oms). ture. 7 
°o yan 
4062 | Off northeast coast of Hawaii........ tae 5 Sia ROR RN Rc S8=113 30 see sae 43474 
4064 |..... DO rae selves Cacia ties eee seee ee ae sete enters Bo aa ee atetnci oe 63-107 69 43475 
3863 | Pailolo Channel, between Mauiand Molokai.....-...-.-..--.-- 127-154 60-61 43476 
3838 | South coast of Molokai........----.-----cee-sceeeceeee eee 92-212 67 43477 
S823))|eeeee GOs eo ee Sardis 6 eget eae nae aoe ries ioe: ree 78-222 69 43478 
4162) "OR Bird Island (ModieManin)ese soccer ans oes ee sine eee 22a ee ee cee 43479 


BALANUS TANTILLUS, new species. 
Plate 48, figs. 2—2e. 


Type.—Cat. No. 48202, U.S.N.M. 

Dinirpenehe AW arose station D5153, near Tocauhi Point, Tawi 
Tawi group of the Sulu Archipelago, 49 fathoms. 

The barnacle is minute, oval, tapering slightly to the broad sum- 
mit, between cartridge buff and white; solid, the walls and base not — 
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porous; rostrum and lateral compartments usually parted into two 
or three broad, low, rounded ribs near the base, by one or two shal- 
low furrows. Radii broad. Orifice pentagonal, with two long sides; 
closed by the scuta, which lodge high and project above the lateral 
compartments. 

Secutum (pl. 48, figs. 2c, d) slightly arched from base to apex, the 
outer face with a longitudinal flattening or slight depression, marked 
with low growth-lines but no longitudinal strie; occludent edge 
crenated ; a tergal segment rather deeply deflected. Inside there is a 
moderately high articular ridge, about three-fourths the length of 
the tergal border, and a moderate articular furrow. There is no ad- 
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Fic. 72.—BALANUS TANTILLUS,. @,LABRUM. 0,12TH SEGMENT OF CIRRUS VI, €, MANDIBLE. 


ductor ridge whatever. Pit for the lateral depressor muscle is small, 
deep, and upon the basal margin. 

The tergum (pl. 48, figs. 2, 20) is flat externally, with very fine 
growth-strie. No trace of a band or depression leading to the spur, 
which is rather narrow and rounded distally, and passes gradually 
into the basal margin. <A basiscutal angle is hardly perceptible, the 
spur forming a continuation of the scutal margin. Inside there is a 
high but short articular ridge and a rather broad articular furrow. 
Crests for the depressor muscle are strongly developed. 

Compartments.—The walls are thick and massive for so small a 
barnacle. Inside irregularly ribbed close to the thick base, smooth 
above. Sheath short, not overhanging, though the wall is somewhat 
hollowed below it. Radii wide, transversely grooved, with the sum- 
mits oblique; edges thick and septate, as are the opposed sutural 
edges. Ale wide. 

Basis rather thin, calcareous, poreless. 

Greatest diameter, 3.8 mm.; height, 1.6 mm. (largest example). 


; 
Greatest diameter, 2.5 mm.; height, 1 mm. (usual size; type). 
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The labrum has two stout teeth on each side of the median notch 
(fig. 72a). 

The palpi closely resemble those of B. hawaiensis 

The mandible has four rather long teeth, and a trifid lower point. 
There are small teeth above and below the fourth tooth. The lower 
margin bears a few long spines. There are a few hairs on the upper 
margin (fig. 72c). 

Cirrus 1 has very unequal rami of 8 and 5 segments, the anterior 
ramus nearly twice as long as the posterior. The segments are 
shghtly convex, but not protuberant. 

Cirrus ii has rami of 8 and 7 segments, the anterior ramus longer 
by two segments. They are not protuberant. 

Cirrus iii is shghtly longer than i1, but otherwise similar. 

Cirri iv to vi are much alike. Cirrus vi has rami of 16 segments, 
which bear four pairs of spines (fig. 720). 

The penis is longer than the posterior cirri, closely annulated, not 
hairy. Isee no basidorsal point. 

About 40 presumably adult individuals, besides numerous young 
ones, are seated upon a large sea-urchin spine. From the nearly 
uniform size of the larger barnacles, and the remains of dead ones, 
I conclude that they are adult. They are with one or two excep- 
tions seated with the long axis conforming to that of the spine, and 
all but five are headed the same way. 

The species has some resemblance to the much larger &. maldiven- 
sis Borradaile,' but that species, as well as all the other East Indian 
species of Solidobalanus, has a distinct basiscutal point on the 
tergum, while in the present form the spur is confluent with the 
scutal margin. The low, broad ribs of the parietes are also character- 
istic. There are fewer spines than usual on the lower border of the 
mandible. 


Subgenus ARMATOBALANUS Hoek. 


1918. Armato-Balanus Work, Siboga-Hxpeditie, Monographie 316, Cirri- 
pedia, pp. 159, 162, 207. 


‘Small, conic Balani with calcareous basis; walls solid, poreless, 
sharply and deeply costate within. Sutural septa present. Scutum 
with the articular ridge long, tapering below, adductor ridge moder- 
ate or subobsolete ; no crests for the lateral depressor muscle. Tergum 
without distinct external furrow, the spur wide, occupying one-third 
to over half the basal margin, short, the end obliquely truncated. 





1 Balanus maldivensis Borradaile, in The Fauna and Geography of the Maldive and 
Laceadive Archipelagoes, vol. 1, 1903, p. 442, fig. 118. South Nilandu Atoll, Maldive group, 
on a twig of wood, See also Hoek Siboga-Expeditic, Monographie, 31b, p. 195, pl. 18, figs. 
13-19, 
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Maxilla with a pair of larger spines near the lower angle. First 
cirri with unequal rami; fourth cirri having recurved teeth on the 
anterior margins of parts of the segments. 

Type—Balanus quadrivittatus Darwin. 

Distribution —Japan to the Great Barrier Reef of Australia. 

By its peculiarly armed fourth cirri, this group resembles some 
species of Acasta, Membranobalanus and Balanus, yet this character 
is variable, and may merely indicate homoplastic modifications of 
structures present in most groups of the genus. The opercular 
valves, however, show great resemblance to those of Acasta and 
Membranobalanus, and I think indicate an actual affinity to both 
groups, more especially the former. The shape of the tergum will 
serve to separate the group from Solidobalanus. 

Besides the species recorded below, the following, not contained 
in the United States National Museum, belong to the group: 

Balanus terebratus Darwin. Key Islands. 

Balanus quinquevittatus Hoek. Latitude 1° 42’ 30’ south; longi- 
tude 130° 47’ 30” east. 

Balanus hystrix Hoek, placed by its author in this subgenus, has the 
porous parietes and armed cirri of the amphitrite and trigonus 
groups of Balanus. It differs from the present group also in the 
form of the terga. See p. 78. 


KEY TO SPECIES OF ARMATOBALANUS. 


a. Seutum with the growth-ridges crenulated, or showing longitudinal strice 
in the intervals; pit for the lateral depressor muscle well marked. 

b*. Radii broad, with level summits; basis concave or flat, poreless; 

scutum with the adductor ridge very indistinct or wanting. Ter- 

gum moderately curved, its spur short, depending below the 


basiscutal angle about one-fourth of its own width_-_~_ B. allium. 
b*. Similar, but with the tergum deeply concave on the scutal mar- 
PMY Sa ae ae a ree ee ee B. arcuatus. 


b*, Radii narrow ; parietes strongly ribbed; tergum with the spur longer, 
depending below the basiscutal angle about half its own width. 
Scutum with:a weak adductor ridge _~.2 2-2-2 B, cepa. 

a. are with the growth-ridges smooth; no longitudinal striz. 
pyrenkeeior smoothish; basis thin, smooth, or not distinctly ribbed. 

. Four gray bands forming a cross, on rostrum, carina and lateral 
compartments; scutum without a distinct pit for the lateral 
depressor muscle®= 22222 See ee ee B. quadrivittatus. 

. Five brownish spots, on rostrum and latera; six small apertures 
above the base in the sutures of the compartments. Scutum 
with a pit for the lateral depressor muscle_B. quinquevittatus. 

b2 Exterior white, strongly ribbed longitudinally, the ribs projecting 
at the periphery; basis with corresponding projections, concave, 
radially ribbed, with little pits between the ribs. Tergum with a 
sharprehitinous? beak= sees se ee eet B. terebratus. 
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1854, Balanus allium Darwin, Monograph, p. 281, pl. 7, figs. Ta—Td. 

Type.—British Museum. 

Distribution.—Raines Island, Great Barrier Reef. 

Besides the locality g given above, Darwin had specimens on Porites 
of unknown origin. The Museum has specimens, locality unknown, 
growing ona coral with Pyrgoma. The size varies from basal diam- 
eter 12.5 mm., altitude about 6 mm., to basal diameter 7 mm., altitude 
o mm. 

BALANUS ARCUATUS Hoek. 


1913. Balanus arcuatus Horx, Siboga-Expeditie, Cirripedia, Monographie 
31b, p. 210, pl. 21, figs. 4-14 (Banda, 9-13 meters). 

Distribution Banda to the Sulu Archipelago (Hoek). Adba- 
tross station D5156, near Tinakta Island, in the Tawi Tawi group of 
the Sulu Archipelago, 18 fathoms. 

Three specimens grew on a calcareous plate of organic origin, 
nature not determined. ‘The largest is 10 mm. in greatest diameter. 
They were dead when collected, but from one I obtained the opercular 
valves, embedded in mud. They agree with Doctor Hoek’s account, 
particularly in the peculiarly arcuate shape of the terga; but the 
spur is wider. The scutum has somewhat more closely placed growth- 
ridges than his figure shows, and the articular ridge is longer, nearly 
the whole length of the tergal margin. It is certainly related very 
closely to B. allium, if indeed it can be held distinct. In the features 
in which the Albatross specimens vary from Hoek’s description, they 
approach £. alliwm. 

BALANUS CEPA Darwin. 


1854. Balanus cepa Darwin, Monograph, p. 288, pl. 7, figs. Sa—Se. 


Type.—British Museum, from Japan. 

Distribution.—Japan to the Philippine Islands on other barnacles, 
shells, and /s¢s. 

Mogi, Japan, from the Imperial University of Tokyo; on Balanus 
trigonus. Zamboanga, Mindanao, collected by Dr. EK. A. Mearns; on 
Balanus tintinnabulum zebra. Jolo, Jolo Island, on oysters and pearl 
oysters, Albatross Expedition, 1908. 

Darwin says of this that the basis is “ flat, obscurely permeated by 
pores.” In the specimens from Jolo, which could be removed entire, 
the basis shows radial white and gray lines, as in B. amphitrite; but 
these are caused by rather strong little ridges on the inside or upper 
surface of the basis, which is not really permeated by pores, at least in 
the examples I examined. It may be that some of the radial furrows 
become closed over in some individuals, 
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BALANUS QUADRIVITTATUS Darwin. 


* 
1854. Balanus quadrivittatus Darwin, Monograph, p. 284, pl. 8, fig. 1. 
1915. Balanus quadrivittatus Darwin, Horn, Siboga-Expeditie, Cirripedia, 
Monographie 31), p. 218, pl. 21, figs. 15-20; pl. 22, figs. 1, 2. 
Type.—British Museum, East Indies or Philippines. 
Distribution.—Philippines and Malay Archipelago. Taken by the 
Albatross at Catbalogan, Samar, growing, associated with small B. 
amaryllis, on a living Luchelus found on the reef. 


Subgenus MEMBRANOBALANUS Hoek. 
Membrano-Balanus Horx, The Cirripedia of the Siboga-lMxpedition, Siboga- 
Expeditie, Monographie 381b, pp. 159, 205, May, 1913. 

Walls thin, impervious, the compartments weakly united; sutural 
edges of the radii not septate; basis membranous; rostrum boat- 
shaped, about twice as long as the other compartments; spur of the 
tergum very short and broad. First cirri with very unequal rami. 
Fourth cirri having teeth on part of the segments. Sixth cirri com- 
posed of long segments bearing few pairs of spines (4 in known 
species). Living embedded in sponges. 

Lype.—Balanus declivis Darwin. 

This group, as proposed by Hoek, “corresponds to Darwin’s 
Section EK and contains the species with a membranous basis.” As 
the only species mentioned are &. longirostrum, new species, and 
B, declivis Darwin, the latter being a member of Darwin’s Section 
E, I restrict the new section to this aberrant group, selecting B. 
declivis as its type. The poreless walls and armed cirri of these 
forms show that they are not directly related to other species having 
the basis membranous, and I believe that the two series should be 
widely separated in a natural classification. J/embranobalanus is 
related to Armatobalanus and to Acasta. 


KEY TO SPECIES OF MEMBRANOBALANUS. 


a’. Small, fragile, rostrum less than 10 mm. long; radii present; tergum about 
as wide as scutum, the spur occupying half the basal margin; scutum 
with the adductor ridge very weak or wanting. 

b*. Rostrum convex throughout, its lower half broadly rounded. Fourth 
cirri with the segments of outer ramus armed with erect distal 
teeth and with large, recurved teeth on the anterior protuberance. 
RV VCS CHI GI OS siete ee aE Bas ore ee de B. declivis Darwin 

b*. Rostrum grooved by a median longitudinal furrow; its lower half 
narrower, tapering; scutum with two shallow longitudinal depres- 
sions externally. Fourth cirri armed with erect teeth near the 
distal margin of the lower 10 segments. Hast Indies. 

B. longirostrum Hoek * 





1 Balanus longirostrum Hoek, Cirripedia of the Siboga-Expeditie, Monographie 31, p. 205, pl. 20, figs. 
8-16,1913. Off Dongola, Palos Bay, Celebes, 36 meters, and east of Dangar Besar, Saleh Bay, 36 meters. 
This species is not represented in the collection of the United States National Museum. It seems tn be 
closely related to B. declivis, but is clearly a distinct species by reason of the marked difference in the 
armature of the fourth cirri, the protuberant segments of the shorter ramus of the first cirri, and various 
minor details of structure. An undetermined form similar to B. declivis has been reported from the Black 
Sea by Czerniavski. See Zoological Record, 1870, p. 205. 
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a’, Much larger, rostrum about 18 mm. long; radii extremely narrow or want- 
ing; tergum much wider than scutum, the spur occupying two-thirds of the 
basal margin; scutum with a well-developed adductor ridge; sheath long, 
two-thirds the length of the lateral compartments. West America. 

B. orcutti Pilsbry 
BALANUS DECLIVIS Darwin. 


Plate 55, figs. 1-ld. 


1854, Balanus declivis DARWIN, Monograph, p. 275, pl. 7, figs. 4a—4d. 
1901. Balanus declivis Darwin var. cuspidatus VeRRILt, Trans. Connecticut 
Academy, vol. 11, p. 22. 

Type.—British Museum. 

Distribution.—Antillean faunal province, known from the follow- 
ing localties: Fish Hawk Station 1369, off Cape Sable, Florida, 114 
feet, in a sponge. Bermuda, Louis Mowbray. It has also been re- 
ported by Darwin from the West Indies (British Museum) and 
Jamaica, in a sponge (Cuming collection, now in British Museum). 

The barnacle is fragile, the compartments being very weakly 
cemented together; walls thin, not porose, basis membranous; ros- 
trum boat-shaped, about twice as long as the other compartments. 
Aperture toothed. Parietes smooth except for faint growth-lines 
and in places some fine, oblique wrinkles or scalelike tuberculation ; 
gray or white under a very thin cartridge-buff epidermis, which also 
covers the opercular valves. Greatest diameter 6 mm., length of 
rostrum 9 mm. in the largest specimens. 

The scutum is somewhat convex externally, but with a slight lon- 
gitudinal depression in some examples, with sculpture of close, fine 
growth-ridges, which are all continued on the occludent edge. The 
ridges are very finely crenulated by longitudinal striz, sometimes 
very faint, and in the best-preserved specimens are minutely bristly. 
There is a narrowly triangular area or radius built out on the apical 
half of the occludent edge. The articular ridge is rather strong, 
two-thirds as long as the tergal edge or less, its lower end oblique. 
There is the mere trace of an adductor ridge, or none, and a small, 
rather deep depression for the lateral depressor muscle at the lower 
margin. 

The tergum is about as wide as the scutum, somewhat beaked, 
ciliated along the carinal border, which is well arched. Articular 
ridge moderate, articular furrow wide. ‘The spur is very short, 
truncate, half as wide as the basal margin or slightly more. It 
stands very close to the basiscutal angle. 

Compartments——The paries of the lateral compartment is wider, 
sometimes three times as wide, as that of the carinolateral. The radii 
are usually narrow but sometimes wide, not sunken or conspicuous, 
but whiter than the parietes by lacking epidermis; summits oblique. 
The ale are rather wide with oblique summits and smooth edges. 


i ea * 
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The sheath is short, about half the length of the carina and sides, 
one-fourth that of the rostrum, with fine horizontal ridges bearing 
short fringes of golden bristles. Its lower edge is continuous with 
the interior of the walls. The parietes are nearly smooth within, but 
sometimes very weak ribs are visible. The basal edges of the com- 
partments are smooth and beveled. The base of the rostrum is 
broadly rounded, the upper end tapering a little. Sides nearly in 
a plane. 

The labrum has three teeth and is minutely hairy on each side of 
the deep notch (fig. 730). 

The mandible (fig. 73a) has five teeth, the lower two small, 
lower one united with the lower point. The maxilla (fig. 73c) has 
a slight notch below the upper pair of spines. There are seven 
spines below the upper pair, the lower two slightly larger. 





Fic. 73.—BALANUS DECLIVIS. d@, MANDIBLE. 06, LABRUM. C, MAXILIdA. 


The first cirrus has rami of 25 and 9 segments, the posterior ramus 
about one-third as long as the anterior. The segments do not pro- 
trude. Both rami are very slender. 

The second cirrus has slightly unequal rami of 13 and 10 seg- 
ments. The third is somewhat longer, with rami of 18 and 15 seg- 
ments, the outer slightly longer. There are a few minute spinules 
near the distal borders of some segments. In the remaining cirri the 
first joint of the pedicel is very long. Cirrus iv has ee rami of 
18 and 24 segments, the outer ramus shorter, with protuberant. seg- 
ments (fig. 74a). Both segments of the pedicel have series of 
small, erect spinules at the distal anterior angles (fig. 746). The 
lower segments of the outer ramus have a short distal series of 


erect teeth, and an anterior series of large recurved teeth. The latter 


Bey oe A> 


appear on the lower 12 segments, but the teeth become fewer above 
(fig. 74e, d). The inner ramus has three pairs of spines on the 
segments. The sixth cirrus has rami of 36 segments, bearing three 
pairs of spines, some median segments with a very minute fourth 
pair (fig. “4e). 

The penis is nearly as long as the sixth cirrus, with a few short 
hairs near the distal end. Near the proximal end there is a minute 
_ point on the dorsal side. 
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Specimens from Bermuda which I have seen agree with Darwin’s 
description. The irregular, strongly marked ridges of growth on 
the lower part of the rostrum show that individuals 8 to 9 mm. long 
are old. The maximum length of rostrum given by Darwin is 3 
of an inch, or about 7.5 mm. 

Professor Verrill’s var. cuspidatus, from Bermuda, is described as 
follows: 

Our specimens differ as a variety from the typical form described by Darwin, 
in having the summit of the rostrum divided into four or six acute denticles ; 











a WB 





Fic. 74..—BALANUS DECLIVIS. 4, CIRRUS IV, THE SPINES OMITTED, 6, LOWER PART OF THE 
SAME. Cc, FIFTH SEGMENT, AND d, TENTH SEGMENT OF CIRRUS IV. e€, 22D SEGMENT OF 
CIRRUS VI. 


it is very convex and considerably incurved. The summit of the carina is 
bilobed by a narrow incision. The base is membranous and very obliquely 
placed, owing to the downward prolongation of the rostrum, as in the type. 
Long Bird Island, on the flats, embedded in a blackish massive keratose sponge 
(Spongia, sp.), which often lives half buried in the calcareous sand at low tide, 
and which also harbors a small Alpheus and several isopod crustaceans. 

The denticles at the summit can only be produced by breakage or 
erosion, and their presence in Professor Verrill’s specimens is prob- — 
ably accidental—an individual and not a racial character. Some — 
specimens I have seen show faint gray and white longitudinal stripes — 
near the summit of the rostrum, possibly indicating differences in the — 
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density of the wall, which might sometimes result in apical denticula- 
tion, though in all individuals I have seen the summits of rostrum 
and carina are irregularly worn. 

Tn one specimen the rostrum and lateral compartments on one side 
have been injured when the barnacle was half grown. Perfect repair 
followed, but the rostrum was stunted, projecting very little below 
the bases of the other compartments. The opercular valves are 
normal. 

B. declivis is described here in some detail because it was known to 
Darwin by but few examples not containing the soft parts, and ex- 
cept for Verrill’s brief note, its characters have not been noticed by 
any other author. In view of the description of allied species from 
west America and the East Indies, it does not seem superfluous to 
confirm the characters assigned to B. declivis by the description of 
other specimens. 

B. declivis is known from the Antillean faunal province only, since 
it is likely that Weltner’s record from Batjan? pertains to the closely 
similar East Indian species B. longirostrum Hoek. 

BALANUS ORCUTT! Pilsbry. 
Plate 55, figs. 2-2d. 
1907. Balanus orcutti Pirspry, Proc. Acad. Nat. Sci. Phila., p. 361, pl. 29, 
figs. 1-7, September 28, 1907. 

Type.—No. 1783 A.N.S.P. Topotypes in the United States 
National Museum. 

Distribution—San Ysidro, Lower California, embedded in sponges, 
collected by C. R. Orcutt. 

The walls are thin, impervious, the compartments not firmly ce- 
mented together; basis membranous; restrum boat-shaped, twice as 
long as the rest of the wall, strongly arcuate and convex; the other 
compartments nearly straight. Aperture small, oblong, toothed. 
Parietes marked with growth-lines, and minutely, densely wrinkled, 
the rug transverse or oblique, in some places interrupted, forming 
a pattern of long granules. 

Greatest diameter 11 mm., lateral diameter 9.2 mm., length of 
rostrum 18 mm. 

The scutum is decidedly less than half as wide as long. It is 
sculptured with close, irregular, deeply cut ridges of growth. 
Articular ridge high and angular, about half as long as the tergal 
margin, its lower end oblique. Articular furrow is very narrow. 
The adductor ridge stands free of the much higher articular ridge. 
It is strong and straight, running to the basal margin, close to and 
slightly overhanging the pit for the lateral depressor muscle, which 
is oblong and deep. Adductor scar well marked. 





1 Verzeichnis, p. 270. 
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The tergum is triangular, much wider than the scutum. It is flat 
externally and sculptured like the scutum. Articular ridge is very 
short and acute; articular furrow wide. The spur is extremely 
short, two-thirds as wide as the basal margin,. extremely close to 
and curving into the basiscutal angle. The whole inner face is 
roughened with lengthened tubercles. There are no crests for the 
depressor muscle. 

Compartments.—The carinolateral compartment is about half as 
wide as the lateral. There are no radii, merely a slight thickening 
along the radial edges. The alee are wide, with thin, oblique sum- 
mits. The sheath is about two-thirds the length of the carina and 
lateral compartments, over one-third the length of the rostrum. 
lt bears many fine horizontal ridges closely set with short, golden 
bristles. The parietes are not hollowed out below the sheath and 
are distinctly ridged longitudinally. The basal edges of the com- 
partments are blunt and nearly smooth. The lower part of the 
rostrum tapers to a rounded extremity (appearing more obtuse in 
the foreshortened figure 26). 

None of the dry specimens examined contained the body and 
limbs. 

This species is known by numerous specimens, more or less per- 
fect, collected by Mr. Orcutt in 1889. It is twice the size of the 
largest specimens of B. declivis Darwin and differs from that West 
Indian species in the following respects: The radii are practically 
absent. ‘The sheath is much longer. The interior is much more 
strongly ribbed. The scutum is constantly much narrower relative 
to its length. Its articular ridge is shorter, and there is a well- 
developed adductor ridge. The tergum is much wider, with a 
wider, shorter spur, and roughened interior. 

The external sculpture of the parietes is essentially similar in 
the two species, but the minute wrinkling is more fully developed 
in B. orcutti. The type-specimen is figured. 

Fragments of a small, delicate species of Membranobalanus were 
found in a sponge from Cape St. Lucas, Lower California. The 
rostrum is much narrower than that of B. orcutti; Cat. No, 32933 


U.S.N.M. 
Subgenus CONOPEA Say. 


1822. Conopea Say, Journal of the Academy of Natural Sciences of Phila- 
delphia, vol. 2, p. 323. 

1825. Conoplea Gray, Annals of Philosophy, new ser., vol. 10, pp. 98, 103. 

1839. Balaninus O. G. Costa, Corrispondenza Zoologica, vol. 1, p. 181; Fauna 
del Regno di Napoli, Molluchi, Cirropedi, p. 19, monotype B. galeatus. 

1854. Balanus, Section B, Darwin, Monograph, p. 216. 

1913. Patella-Balanus Horx, Siboga-Expeditie, Monographie 31), Cirripedia 
sessilia, pp. 160, 162, 221 (Type Balanus calceolus Ellis, Darwin). 
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“ Parietes and basis sometimes permeated by pores, sometimes not; 
radii not permeated by pores. Shell elongated in its rostrocarinal 
axis; basis boat-shaped |or compressed conic]. Attached to Gor- 
gonix and Millepore.” (Darwin). Radii well developed. 

Type.—C. elongata Say=Balanus galeatus (Linnaeus) Darwin. 

Distribution.—Tropical and warm temperate seas in both hemi- 
spheres, from above low tide to over 200 fathoms. 

This group was thought by Darwin to have affinities with the 
subgenus now called Jfegabalanus, and with Acasta. Hoek places it 
at the end of Balanus, after the groups with poreless compartments. 
The characters of the cirri favor this view. The segments of the 
first and second cirri are not protuberant, and in some species the 
fourth cirrus bears some short spinules, reminiscent of those of 


_ Acasta. 


I have been unable to decide whether the species of Conopea with 
poreless compartments are secondarily so by reason of the filling 
up of pores solidly, or whether, like Acasta, parietal pores have 
never been evolved. It is possible, though it does not appear prob- 
able, that the group is diphyletic, composed of one series of species 
related to the poreless Balani and Acasta, and another related to 
the porous Balani. I have been able to study only B. galeatus, 
B. calceolus, and B. scandens. 

B. cornutus is remarkable for the abortion of the carinolateral 
compartments. It is the only Balanus having but four compart- 
ments. 

Lepas cassis Spengier? is a Balanus growing on a gorgonian as 
the Conopeas grow. It can probably be recognized if found again. 

Conopea contains nine species, enumerated below. They are not 
well-known barnacles, as excepting 2. galeatus, the species are known 
by but few specimens in museums. The Malay Archipelago is the 
center of speciation. Only two species are known to occur in the 
Atlantic. Those represented in the United States National Museum 
are starred in the following list. 

B. stultus Darwin, 1854. Singapore. 

* B. calceolus Darwin, 1854. West coast of Africa; Tuticorin; 
Mala® Archipelago; Coralline Crag of Britain. 

B. investitus Hoek, 1913. Flores Sea. 

* B, galeatus Linneus. West Indies; Southern California. 

B. navicula Darwin, 1854. Tuticorin; Malay Archipelago. 

B. cornutus Hoek, 1913. Malay Archipelago. 

B. cymbiformis Darwin, 1854. Tuticorin, near Madras. 

B. proripiens Hoek, 1918. Malay Archipelago. 

* B. scandens Pilsbry. Japan. 





1 Skrivter af Naturhistorie Selskabet, vol. 1, 1790, p. 184, pl. 6, fig. 3a, 6. 
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KEY TO SPECIES OF CONOPEA. 


a’, Parietes porous. 

b*. Tergum with an external furrow, closed except on the spur, which is 
nearly its own width from the basiscutal angle. Scutum with strong 
growth-ridges and sinuous base, prominent in the middle; adductor ridge 
moderately developed see eee ae eee ee B. stultus. 

b*. Tergum sometimes with a depression but no furrow; spur near the basi- 
scutal angle. 

ce’. Seutum with the basal margin prominent in the middle, and having a 


moderate: adductor ridvez. 2-222 ee eee B. investitus. 
ce’. No adductor ridge in the scutum; spur of tergum 4 to 4 width of valve, 
usually having small teeth or points at the end___--__-__ B. calceolus. 


a’, Parietes not porous. 
b*. Carinolateral compartments wanting; laterals bearing hornlike proc- 
ESSE GUE Fe WL elaine gy apse aah yee i ee ee oe et Ae B. cornutus. 
b*, Carinolateral compartments present, as usual. 
ce. Rostrum produced, its end reaching the supporting stem. 
@. Apex of tergum square, by projection of the articular ridge. 
: B. galeatus. 
ad, Apex of tergum acute; carinal margin forming an acute angle with 
the scutal margin; scutum longitudinally striate; carinolateral com- 
Partiments, Very MALLOW= 2225 a a ee eee B. navicula. 
d®, Carinal margin of tergum at a right angle with the scutal margin. 
B. cymbiformis. 
B. proripiens. 
ce. Rostrum searcely produced, not extending to the supporting twig, which 
isiclasped! by; the thase:onl]y sss ee ee ee eee B, scandens. 


BALANUS GALEATUS (Linnzus). 
Plate 56, figs. 1—1d. 


1771. Lepas galeata Linn=us, Mantissa Plantarum altera, p. 544. 

1822. C.[onopea] elongata Say, Journal of the Academy of Natural 
Sciences of Philadelphia, vol. 2, p. 824 (inlets of Charleston Bay). Not 
Lepas elongata Gmelin=—Balanus crenatus. 

1854. Balanus. galeatus Linnzeus, Darwin, Monograph, p. 220, pl. 3, figs. 
4a-c., 

1907. Balanus (Conopea) galeatus Linnzeus, Pirspry, Bull. Bureau of Fish- 
eries, voli 26; pl: % figs: 5°61) pl 9) figs) SSE 


Type—Lost; from the West Indies.* 

Distribution—South Carolina to the West Indies and Central 
America; southern California. 

The barnacle is more or less lengthened in the rostrocarinal axis, 
the rostrum being produced in a point which at its tip clasps the 
supporting gorgonian; the carina either short, or similarly pro- 
longed in a point, which is usually free, but sometimes clasps a 





1Linneus gave no locality, but according to Spengler Lepas galeata was on a West 
Indian gorgonian. See Skrifter af Naturhistorie Selskabet, vol. 1, 1790, p. 184. 
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branch. There is an angle where the compartments join the basis. 
Surface smooth, pinkish, or with the parietes faintly striped with 
pink when cleaned. The radii are rather broad, very little sunken. 
Parietes not porous. The basis is boat-shaped or in form of a com- 
pressed cone. It clasps the gorgonian from the lowest point of the 
cone to its rostral end. It is permeated by small, rounded pores in 
some examples, but solid except very close to the edge in others. The 
barnacle is usually covered with the outer layer of the gorgonian, 
but in most museum specimens this has been removed, leaving the 
slender axis of the gorgonian and the barnacle nude, except for the 
rather strong epidermis of the latter. 

Rostrocarinal length 20 mm., height 9$ mm. 

Rostrocarinal length 10 mm., height 8 mm. 

Rostrocarinal length 24 mm., height 8 mm. 

The scutum is somewhat concave externally, the apex obtuse or 
truncate; sculpture of rather prominent growth-ridges. Articular 
ridge prominent, terminating in a short, rounded point. No adduc- 
tor ridge. 

The tergum has a peculiar square apex, due to the prominence of 
the upper end of the articular rib. This is the distinctive mark of 
BL, galeatus. The spur is short, truncate, and about half the width 
of the valve. Crests for the depressor muscles are scarcely indi- 
cated. 

The first cirrus has rami of 12 and 7 segments, the anterior ramus 
nearly twice as long as the posterior. Second cirrus with 9 and 8 
segments, the anterior ramus two segments longer. Neither of these 
cirri have protuberant segments. Third cirrus similarly propor- 
tioned, having 10 and 9 segments. The fourth to sixth cirri are alike. 
The segments bear three pairs of spines and unusually long tufts at 
the posterior sutures, the largest spines usually much longer than the 
segments and nearly as long as the anterior pairs. I see no spinules 
or “teeth” on any of the cirri. 

This is the only Conopea known to be American. It was a great 
surprise to receive it from California, where a couple of dead speci- 
mens were taken by the A/batross in deep water. These are shown in 
figure 75. . 

It appears that PB. galeatus is an old species, which has existed 
since the Panamic connection between the two oceans. 








Locality. Donor or collector. Notes. 
South Carolina............ Aahelde aieiac 2s haan Settles ad Sas eee eae T. Lea collection .. ; From Ravenel. 
PIR tM ee eS. aa. o oraus eee ind aoda Som eee ne ee einen Bee eee Secs 
BeectirNere Cbahamashss 2008 os 225). 4h yt eee ee I. Greegor.......-. 
Brockway Point, Santa Rosa Island, Cal., Station 4432............-. ALDOR O88 = 55 one 272 fathoms. 








238 BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


Specimens in collection of the Academy of Natural Sciences of 
Philadelphia are from inlets of Charleston Bay (T. Say, type of C. 
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Fic. 75.—BALANUS GALEATUS. @, SEVENTEENTH SEGMENT OF CIRRUS VI. 06, C, WALLS OF 
TWO INDIVIDUALS ; ALL FROM ALBATROSS STATION 4432, SANTA ROSA ISLAND, CAL. 


elongata) ; Edisto Island, South Carolina (Edw. Hopkinson) ; south- 
west coast of Florida (Joseph Willcox). 


BALANUS CALCEOLUS Darwin. 


1854. Balanus calceoius Darvin, Monograph, p. 218, pl. 3, figs. 3a—e. 

Distribution—West coast of Africa; Tuticorin, near Madras; 
Coralline Crag, England (Darwin). 

Specimens from A/batross station 5145, latitude 6° 04’ 30’ north; 
longitude 120° 59’ 30” east, vicinity of Jolo, Sulu Archipelago, in 23 
fathoms, agree in the main with Darwin’s description, and I have no 
doubt belong to the same species. I could find no pores in the basis, 
but in B. galeatus 1 have found this character variable. 

Conoplea ovata Gray, which Darwin places as a synonym of B. 
calceolus with a mark of doubt, was defined only by the words “The — 
base ovate, Africa,” and nothing further is known of it. Ellis, who 
is quoted as authority for B. calceolus, was polynomial in his nomen- 
clature, and although he published in 1758 his work gives no evidence 
that he understood the Linnzan system of nomenclature. The species — 
attributed to him should be ascribed to Darwin, who first used the — 
names in binomial combinations. . 





1 Annals of Philosophy, new ser., vol. 10, 1825, p. 103. 
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Lepas calceolus was merely mentioned by Pallas as adhering to 
Gorgonia verrucosa, and covered by its bark. Since there is no de- 
scription whatever, and no reference to a figure, or to Ellis, the name 
is absolutely nude, and does not prejudice Darwin’s subsequent use. 
It may or may not be Darwin’s species.’ 


BALANUS SCANDENS, new species. 


Plate 56, figs. 2-2d. 


Type—Cat. No. 48048 U.S.N.M., from Albatross station 3716, off 
Ose-Zaki, Honshu Island, Japan, in 65 to 125 fathoms. 

The barnacle has rather thin, impervious compartments and basis 
and is oval in peripheral contour, the outlines rounded below, ob- 
liquely conic above the periphery, which is angular at the sides and 
rostral end, rounded at the carinal end. The surface is smooth. The 
carina is steep, almost vertical, rostrum sloping, but not produced 
in a point, and not clasping or approaching the supporting stem, 
which is clasped only by the bottom of the basal cup. When cleaned, 
the compartments are lilac tinted with whitish vertical lines, fading 
to white below, the radii rather narrow and white, basis whitish. 
The carinolateral compartments have narrow, bandlike parietes, 
nearly as wide at apex as at the base. Inside, the parietes are ribbed 
below the sheath; basis also ribbed very close to the periphery, else- 
where smooth. The sheath is very long, about three-fourths the 
length of the compartments, and of a dull lilac tint. 

The scutum has distinct but not prominent growth-ridges; alter- 
nate ridges appearing on the inflected occludent margin as prominent, 
oblique teeth. The articular ridge is rather low, somewhat reflexed, 
about two-thirds the length of the tergal border and truncate at the 
end. Articular furrow rather deep but narrow. There is no ad- 
ductor ridge. Pit for the lateral depressor muscle small and very 
close to the edge. 

The tergum is broad, flat, with fine, smuous growth-ridges exter- 
nally, the carinal margin much shorter than the scutal, and making 
with it an angle decidedly less than a right angle. Articular ridge 
low and close to the scutal margin. Spur short, very close to the 
secutal border, more than half the width of the valve, its end ob- 
liquely truncate. 

The labrum has three teeth on each side of the median notch 
(fig. 76a). 

The palpi have an irregular row of long spines on the face and a 
double or triple series of short ones along the upper margin (fig. 76c). 

The mandibles have five teeth, the lower one more or less united 
with the lower point (fig. 762). 








1See P. S. Pallas, Elenchus Zoophytorum, 1766, p. 198. 
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The maxilla has an even edge, armed with eight large spines, below 
the last a group of short spines. There are unusually long bristles 
behind the spines (fig. 76d). 

The first cirrus has strongly unequal rami, the shorter ramus of 
seven segments (longer ramus broken). 

The second cirrus has rami of 10 and 7 segments, the anterior 
ramus longer by about 4 segments. 

The third cirrus has 12 and 9 segments, unequal as in the second. 

Fourth to sixth cirri are similar. The sixth has segments with 
four pairs of spines, lower pair quite small. None of the cirri have 
any “teeth ” or spinules. 

The penis is decidedly longer than the last cirri, closely annulated, 
with a very few short hairs near the end. There is no basi-dorsal 
point. 


D 





Fic. 76.—BALANUS SCANDENS. @, LABRUM. 6b, MANDIBLE. C, PALPUS. d, MAXILLA. 


This species stands near B. cymbiformis Darwin and B. proripiens 
Hoek. In both of these species the carinal margin of the tergum 
makes a right angle with the scutal margin. In B&B. scandens the 
angle is acute and the valve is narrower. In B. proripiens and 
presumably in B. cymbiformis the rostrum is elongated and touches 
the supporting stem, as usual in Conopea, whereas in B. scandens the 
rostrum is not especially lengthened and is lifted high above the 
support. B. proripiens has “teeth” on the third and fourth cirri, 
but there are none in B. scandens. The cirri of B. cymbiformis are 
unknown. These characters seem sufficient ground to forbid a refer- 
ence of the Japanese species to any of the described forms. 

B. cymbiformis and B. proripiens seem to be very closely related 
to one another. The latter has a somewhat less broad tergum and 
the articular ridge of the scutum is better developed. B. proripiens 
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and &. scandens are known from single specimens, B. eymbiformis 
by three. 
Genus ACASTA Leach. 


1817. Acasta Leacn, Journal de Physique, vol 85, p. 69. 
1854. Acasta Leach, DARwin, Monograph, p. 302. 

Compartments six, thin, not porous, weakly attached together and 
to the basis; all except the carina provided with radii. Base not 
porous, caleareous, flat, or cup-shaped; form globose or acorn-shaped, 
the basal contour rounded or oval, not produced in the carinorostral 
axis; opercular valves and mouth parts as in Balanus; fourth cirri 
armed with stout, short, erect spinules or recurved teeth. Living 
embedded in sponges or ccelenterates. 

Type.—Acasta spongites. 

Acasta is to be regarded as a group derived from Armatobalanus, 
from which it differs by adaptations consequent upon life in sponges. 
These adaptive features are of quite secondary value, as Darwin rec- 
ognized; but they are nevertheless conspicuous, and have secured for 
it recognition as a genus. So long as we recognize that Acasta is of 
no greater taxonomic rank than the subgenera of Balanus, I agree 
with such good authorities as Darwin, Gruvel, and Hoek that it is an 
advantage to retain it as a genus; the more because Balanus will 
sooner or later be dismembered to form several genera. 

The armature of teeth on the fourth cirri was first observed by 
Darwin, and supposed to be peculiar to Acasta; but it is now known 
that many Balani are similar in structure. I/embranobalanus has 
entirely homologous structures, and those of Armatobalanus and the 
Balanus trigonus group are similar, though in some forms it is the 
third cirrus which is chiefly modified. It would not be amiss to 
speak of Membranobalanus as an Acasta with membranous basis, 
just as Semibalanus is a Balanus with membranous basis. 

Darwin described nine species, of which one is known only as a 
fossil of the British Crag. Twelve species and one subspecies have 
been described since his monograph appeared.* The following 21 
species are now known, those represented in the United States 
National Museum marked with an asterisk: 

*A. spongites (Poli), 1795. Europe; Mediterranean; South 
Africa. 

A. sulcata Lamarck, 1818. Australia. 

*A. cyathus Darwin, 1854. Madeira; West Indies. 

A. undulata Darwin, 1854. Coralline Crag, Sutton. 


1Leach gave an unmistakable diagnosis of Acasta, but mentioned no type. Subse- 
quently he described A. montagui (—A. spongites). 

2 Amalthea cori Sowerby, Proc. Malac. Soc. London, vol. 8, p. 17, pl. 1, figs. 9-11, seems 
to be the basis of an Acasta, See Hedley, Proc. Linn, Soc. N. 8S. Wales, vol. 33, 1908, 
p. 468. 
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A. fischert Locard Miocene, Corsica. 

A. muricata Seguenza Pliccene, Sicily. 

A. sarda De Alessandri, 1895. Oligocene, Sardinia. 
A. forme De Alessandri, 1897. Miocene, Italy. 

. schiifferi De Alessandri, 1910. Miocene, Austria. 

A. glans Lamarck, 1818. Australia. 

A. levigata Gray, 1825. Red Sea; Philippines. 

A. fenestrata Darwin, 1854. Philippines. 

A, purpurata Darwin, 1854. East Indies. 

A. sporillus Darwin, 1854. Sulu Islands. 

A. scuticosta Weltner, 1887. Carthagena, Spain. 

A. striata Gruvel, 1901. Atlantic, 400 meters. 

A. funiculorum Annandale, 1906. Gulf of Manaar, Ceylon. 

*A. japonica Pilsbry, 1911. ‘Japan. 

*4. dofleint Kriiger, 1911. (Japan ?) ; Philippines. 

*A. pectinipes Pilsbry, 1912. Philippines (+ A. nitida Hoek, 
1913. Java Sea). 

*A. idiopoma Pilsbry, 1912. Philippines. 

A. conica Hoek, 1913. Macassar. 

Besides the species starred in the above list, I have been able to 
study specimens of A. glans, A. sulcata and A, levigata, in the col- 
jection of the Academy of Natural Sciences. 

The distribution of the genus will probably be much extended 
when the sponges of some extensive coasts are examined for barn- 
acles—such as east and west Africa and west America. Most of the 
species now known inhabit the shores and archipelagos between 
Japan and South Australia, with the most intense speciation about 
the middle of this region. 
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ACASTA SPONGITES (Poli). 


1795. Lepas spongites Pout, Testacea utriusque Siciliz, p. 25, pl. 6, figs. 3-6. 
1854. Acasta spongites Poli, DARwin, Monograph, p. 308, pl. 9, figs. la—id. 
(See for synonymy.) 
DPistribution.—British Islands to the Mediterranean; Cape of Good 
Hope (Darwin). 
The tergum of a specimen from Exmouth is figured (fig. 77). 








Uae a 2 Locality. Collecter or donor. 
Seon eae West Ross, Lough Sheildaig, Scotland........................----.| J. G. Jeffreys, 1843. 
12086) Exmouth southcoast of Devon 5-cst ee eter eee a eee J. G. Jeffreys, 1831, 
T2074 1 Cormwallle ven cep tos Oe eo ato e cecil s Cnc ooo SOIR CR CR tae eee Do. 
eee ie Weymouth sto oe eS ae es ee ae ee reer Do. 
12101 
ee Noilocality,;:probably, nelish. .. Wiese c-seeesiea eee eeenens cece Do 
1213. 
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. ACASTA JAPONICA Pilsbry. 
1911. Acasta spongites japonica Piuspry, Bull. Bur. of Fisheries, vol. 29 

(Document No. 789), p. 80, pl. 16, figs. 1-9. 
Type—Cat. No. 38681, U.S.N.M., from Albatross station 4936, off 

Kagoshima Gulf, Japan, in 103 fathoms, embedded in a sponge. 

In the absence of specimens of A. spongites for direct comparison, 
I described this as a subspecies of that European form. Having now 
studied a long series of the latter, I have reconsidered the matter and 
believe that the Japanese form is specifically distinct. It is larger 
than A. spongites; the shape of the tergum is quite different and it 





Fic. 77.—ACASTA SPONGITES, Fic. 78.—ACASTA JAPONICA, TERGUM 
EXMOUTH, TERGUM. OF TYPE. 


has an external depression or furrow to the spur. In A. spongites 
there is no furrow, but the flat spur-fasciol® is bounded by lines. 
As there seems to be no figure of the exterior of the tergum of A. 
spongites I am illustrating it here for comparison with that of A. 
japonica, both figures being drawn to the same scale. The sculpture 
of the scutum is stronger in’ A. spongites, the longitudinal grooves 
more emphatic. In A. japonica the longitudinal sculpture is of nar- 
row raised threads. I inally, the proportions of the valves are dif- 
ferent. In A. spongites the length of the tergum is but slightly more 
than three-fourths that of the scutum. In A. japonica it is seven- 
eighths. The breadth of the tergum is less than that of the scutum 
in A. spongites, but in the Japanese species both valves have the same 
maximum breadth (fig. 78). 
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ACASTA CYATHUS Darwin. 


Plate 57, figs. 1-3. 


1854. Acasta cyathus Darwin, Monograph, p. 312, pl. 9, figs. 83a-8e. 

1906. Acasta cyathus Darwin, ANNANDALE, Supplementary Report No. 31, 
on the Cirripedia, in Herdman’s Rep. Pearl Oyster Fisheries of the 
Gulf of Manaar, p. 144. . 


Distribution—Madeira; West Indies, west coast of Florida, and 
near Colon. 
Darwin’s description of this species is as follows: 


Carinolateral parietes about one-fourth of width of lateral parietes; radii 
wider than the parietes; basis nearly flat, small; tergum with the spur trun- 
eated, half as wide as valve. 

General appearance.—Color pale pink, or that of flesh; basis remarkably flat 
and rather small, with the walls above bulging out a little. The radii are very 
wide, being wider than the parietes to which they belong; the orifice is gener- 
ally rather large. The parietes of the carinolateral compartments vary from 
one-third to ene-fourth of the width of the parietes of the lateral compart- 
ments. Basal diameter of largest specimen .85 of an inch. Internally, the 
parietes are generally more strongly ribbed than A. spongites. 

The opercular valves are large, owing to the form of the shell. The scuta 
present no particular character, and are not distinguishable from those of A. 
suleata, but the adductor ridge is perhaps rather more developed. The terga 
[pl. 57, figs. 1b, 2a] are nearly as large as the scuta, and this is an unusual cir- 
cumstance; the spur is more than half as wide as the valve; it is placed not 
quite close to the basiseutal angle; on the carinal side the basal margin of the 
valve slopes a little toward the spur. I may mention that in several specimens 
from Madeira the scuta and terga, on one side, had grown to a monstrous 
thickness. : 

Cirri: These resemble in every respect those of A. spongites, with the remark- 
able exception that on the anterior ramus of the fourth cirrus several segments 
were furnished with the beautiful downward curved mandiblelike teeth, as in 
A. suleata; but differently from in that species, there were none on the upper 
segment of the pedicel. I should have thought this an excellent specifie char- 
acter had not these teeth been so extremely variable in A. sulcata. 


Two American specimens which I dissected show considerable varia- 
tion in the armature of the cirri; one from near Colon (pl. 57, figs. 1 
to 1b; text figs. 79, 80a to 80d), the other (pl. 57, fig. 3; text figs. 80e 
to 80h), from near the Dry Tortugas, Florida. 

The labrum has two teeth on one side of the median notch, none on 
the other (fig. 79a). 

The mandible has four teeth and a truncated or denticulate lower 
point (fig. 790). 

Maxilla has a straight edge, armed with 10 spines below the upper 
great pair, three near the lower angle are larger than the others. 
There is a tuft of small, short spines below the lower large one 
(fie! 192). 

The first cirri have slender rami of 17 and 9 segments, the anterior 
ramus nearly double the length of the posterior. 
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The second cirri have 10 and 7 segments, anterior ramus longer by 
about three segments. The segments do not protrude. 

Third cirri similar to the second, with slightly unequal rami of 11 
and 10 segments. 

The fourth cirri are longer (fig. 80d). The pedicel is rather long. 
The anterior ramus has recurved teeth on the anterior margins of the 
first to tenth segments, varying in number and size as shown in the 
figures. There are also several smaller, erect spinules near the an- 
terior distal part of each toothed segment. These segments bear two 
or three spines, which arise behind the teeth or toward the inner face 
of the cirrus, except the upper one, which stands on the front margin. 





Fic. 79.—ACASTA CYATHUS FROM ALBATROSS STATION 2146. @, LABRUM. 0b, MAXILLA. 
Cc, MANDIBLE, 


Beyond the tenth segment the anterior ramus is similar to the pos- 
terior, which has no teeth, the segments bearing three to four pairs 
of spines. 

The individual from near the Dry Tortugas (figs. 80e to 2) differs 
from the preceding by having the segments of the fourth to sixth cirri 
longer, about twice as long as wide. 

The teeth are not so large, and there are three instead of two on part 
of the segments. There is also some difference in the number of erect 
spinules, as shown in the figures, although the general arrangement 
is not very different. The sixteenth and last toothed segment of the 
anterior ramus is drawn in figure 80e. 

The largest individuals seen are from St. Thomas, collected by 
Robert Swift, in the museum of the Academy of National Sciences. 
Greatest diameter 12 mm., height 11.8 mm. The color is pale pink. 
The hollow spines are often forked at the end. 


4729°—Bull. 93—16——_17 
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Fic. 80.—Acasta CYATHUS. @, INTERMEDIATE SUGMENT OF CIRRUS VI. b, TENTH SEGMENT 
OF CIRRUS IV, ANTERIOR RAMUS. ¢, FIFTH SEGMENT OF SAME, d, LOWER PART OF CIRRUS 
IV; ALL FROM ALBATROSS STATION 2146. ¢@, SIXTEENTH SEGMENT OF CIRRUS IV, ANTERIOR 
RAMUS. f, LOWER PART OF CIRRUS IV. 9, SEVENTH AND ht FIFTH SEGMENTS OF CIRRUS Iv, 
ANTERIOR RAMUS; ALL FROM ALBATROSS STATION 2414, 
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A specimen (pl. 57, fig. 3) from Albatross station 2414 is 8.7 mm. 
in diameter, 9 mm. high, and another from the same station is 7 mm. 
in diameter, 9 mm. high. Both of them have profusely spinose 
parietes, and are pale cream, with a pinkish suffusion on parts of the 
carina and carinolaterals, 

Cat. No. 7842, from near Colon, is very short, diameter 9.5 mm., 
altitude 8 mm., and the wall is abruptly contracted near the base 
(pl. 57, figs. 1-10). 





Locality. Collector or donor. 


Station 2414, near the Dry Tortugas, | Albatross. 
Fla, (26 fathoms). 
Station 2146, latitude 9° 32’ north, Do. 
longitude 79° 54’ 30’ west, near 
Colon, C. Z. (34 fathoms). 
BEA TOLN See cee ice Sasa he fe wcna tener Dr. Griffith, in T. Lea collection. 
MOUOCRIIG Yt ae cores esos cmsece seat hue (Unlabeled specimens. ) 





Doctor Annandale has reported A. eyathus from the Gulf of 
Manaar, the shell longer and less spheroidal than the one figured 
by Darwin, and white instead of pink. He does not mention whether 
his specimen has the characteristic teeth on the fourth cirri. 


ACASTA DOFLEINI Kriiger. 


1911. Acasta dofleint Kricrer, Beitrige zur Cirripedienfauna Ostasiens, in 
Abh. K. Bayer, Akad. Wissensch, Suppl.-Bd. 2, 6 Abhandl., p. 56, pl. 4, 
fig. 39a-d. 

Doctor Kriiger does not give the locality of his type, but it was 
apparently collected by Doctor Doflein, whose chief collecting was 
m Sagami Bay, Japan. The Albatross obtained numerous examples 
from sponges at station D5147, in the Sulu Archipelago, near Saisi, 
in 21 fathoms. 


ACASTA PECTINIPES Pilsbry. 


1912. Acasta pectinipes Pitsspry, Proc. U. 8. Nat Mus., vol. 42, p. 294. 
1913. Acasta nitida Hor, Siboga-Eixpeditie, Monographie 31b, p. 237, pl. 
24, figs. 17-19; pl. 25, figs. 1-3. 


Type.—Cat. No. 48473, U.S.N.M., from Albatross station 5276, 

near Malavatuan Island, off southern Luzon, 18 fathoms. 
ACASTA IDIOPOMA Pilsbry. 
1912. Acasta idiopoma Pruusspry, Proc. U. S. Nat. Mus., vol. 42, p. 294. 

Type—Cat. No. 48466, U.S.N.M., from Albatross station 5254, 
Gulf of Davao, Mindanao, 21 fathoms. 

This species and the two preceding will be fully illustrated in a 
report on barnacles of the Albatross Philippine Expedition. 
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Genus TETRACLITA Schumacher. 


1817. Tetraclita SCHUMACHER, Essai d’un nouveau Systeme des Habitations 
des Vers testacés, p. 91, type 7’. squamulosa Schumacher=T'. squamosa 
Bruguiére. 

1817. Conia LeacH, Journal de Physique, vol. 85, p. 69, monotype C. porosa. — 
(Monolopus Klein stated to be the same.) 

1817. Asemus RANZANI, Opuscoli scientifici, vol. 1, p. 275, no species men- — 
tioned ; also vol. 2, 1818, p. 64, for A. porosus (=Lepas porosa Gmelin). — 

1822. Polytrema FéRussac, Dictionnaire classique d’Histoire Naturelle, vol. 
2, p. 144 (Balanus stalactiferus Lamarck and squamosus Bruguiére). 



















‘Balanide with four compartments, sometimes externally calei- 
fied together ; parietes permeated by pores, generally forming several 
irregular rows; radu either developed or obsolete. Basis flat, irreg-— 
ular, calcareous, or thin or membranous. Labrum notched in the 
middle. 

Type.—T. squamosa (Bruguietre). 
Distribution.—All tropical and warm temperate seas, in the lit- 
toral zone. 

Tetraclita and the allied genera L'lininius, Creusia, and Pyrqgoma 
are apparently to be regarded as Balanoid barnacles which have lost — 
the carinolateral compartments. These compartments tend to dis- 
appear in some hexamerous barnacles. They are very narrow and — 
do not reach the base in some species of Acasta and Conopea, and are 
wanting in Balanus (Conopea) cornuta. In Tetraclita and several — 
other tetramerous genera it appears that a parallel modification has 
taken place. There is a striking resemblance between Jetraclita and 
Semibalanus, possibly indicating some affinity. Both have a tendency ~ 
to subdivide the parietal pores, and in both the internal lamina of — 
the wall is ribless. 

When radii are undeveloped there are still vermiculate ridges 
representing the septa of the radial edges. These are represented in ~ 
plate 61, figure le. q 

Schumacher, Leach, and Ranzani recognized and gave names to— 
this generic group in the same year. It is not known which actually — 
published first, but the name given by Schumacher has been preferred — 
by all subsequent zoologists mentioning the group. 

My field experience with 7'etraclita is limited to southern Florida, — 
Cuba, and California, where it is an intertidal barnacle, living in a 
zone above any Balanus of the same localities. From its frequent — 
association with Chthamalus I presume that it is also a surf barnacle ~ 
elsewhere. Zetraclita has its greatest development in the Philippines — 
and Malay Archipelago. { 

The following three forms are not represented in the National 
Museum collections : % 

7’. squamosa patellaris Darwin (7. porosa var. patellaris Darwin, 
Monograph, p. 330). ‘The type was from a ship in Boston Bay. One — 
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specimen in the collection of the Academy of Natural Sciences, Phila- 

 delphia, was from a ship from the East Indies. It is voleano-shaped, 
with very small orifice; scutum thin, with rather weak crests for the 
lateral depressor muscle; tergum small and extremely narrow. 

T. mitra (Lepas mitra Spengler, Skrivter af Naturhistorie Selska- 
bet, vol. 1, 1790, p. 192, pl. 6, fig. 5. From “ Niquebar”). 

T. serrata Darwin (Monograph, p. 834), South Africa. Close to 7. 
squamosa, but the articular and adductor ridges are united above, 
inclosing a “cavity which runs to the apex of the valve.” Weltner 
and Kriiger state that there are forms intermediate between serrata 
and sguamosa. This species could not be distinguished by the char- 
acters given in the keys of Hoek and Gruvel. These keys are also 
otherwise impracticable. 

T. purpurascens Wood (Darwin, Monograph, p. 342). Synonyms: 
Balanus plicatus Lamarck. Conia depressa Gray. Australia; New 

Zealand. 


TETRACLITA SQUAMOSA (Bruguiére). 


1789. Balanus squamosus BrRuGuIERE, Encyclopédie Méthodique, p. 170. 

1790. Lepas fungites Sprneier, Skrivter af Naturhistorie Selskabet, vol. 
1, p. 189. 

1791. Lepas porosa GMELIN, Systema Nature, ed. 13, p. 3212. 

1817. Tetraclita squamulosa ScHUMACHER, Essai d’un nouy. Syst. Vers 
Testac., p. 91. 

1854. Tetraclita porosa Gmelin, Darwin, in part, Monograph, p. 829, pl. 
10, figs. la—1m, with varieties communis, nigrescens, viridis, rubescens, 
and p. 830, var. elegans, patellaris. 

1900. Tetraclita porosa (Gmelin) var. viridis Darwin, BorrapAILE, Proc. 
Zcol. Soe., London, p. 799 (Rotuma). 

Distribution —W orld-wide in tropical and subtropical seas; dis- 

tribution of the typical form, Japan, coast of China, Philippines, 
and the Malay Archipelago.* 

Six varieties of this species were defined by Darwin. As in the 
cases of Balanus tintinnabulum and B. amphitrite, he at first thought 
to rank several of them as distinct species, but was deterred by find- 
ing various forms uniting characters of two varieties. After study- 
ing some hundreds of specimens I am much disposed to rank as 

species 7’, rubescens and stalactifera in America, and 7’. squamosa, 
japonica, and rufotincta in the Old World. While they are varia- 
ble, I have no reason to think that any of these races intergrade. 

_ Yet as the forms of India, South Africa, and Australia are unknown 
to me, such a course might be premature. Moreover, I have not been 

able to find time for a thorough examination of the cirri and mouth 
parts of the several races. 





1 Doctor Kriiger has reported 7. porosa var. viridis from Sagami Bay, Japan, and the Pescadores, and 
i has figured the tergum and six scuta. ‘The form of the tergum is somewhat unlike the Chinese and Phil- 
ippine specimens I have seen. 
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My studies in the group show that the distribution of the races as 
here defined conforms to that of mollusks and other littoral animals, 
each of the marine faunal provinces having its race of Tetraclita. 
They are not scattered haphazard, as one might suppose from the 
existing literature. 

We have no direct means of knowing the type-locality of 
Bruguiére’s type of sguamosus. His references, so far as they can 
be localized, pertain to oriental forms. The terms of his description 
apply to either the Panamic or the Chinese and Philippine forms, 
not to the West Indian. He states that the orifice is small, that there 
is no trace of radii, and “ l’épaisseur de ces valves est trés-considérable, - 
elle égale 4 la base la moitié du diamétre inférieur de la coquille.” 
The opercular valves were wanting in his specimen. It seems far 
more likely that Bruguiére would have an East Indian than a 
Panamic barnacle, as oriental shells and barnacles were common in 
Europe long before his time. 

The type-specimen was probably lost, for the illustrations pub-— 
lished in the Encyclopédie several years later (pl. 165, figs. 9, 10) 
were copied from Chemnitz. Under these conditions it has seemed 
best to consider the common form of China and the Philippine 
Islands as typical 7’. squamosa. | 

Gmelin’s LZ. porosa was also of oriental origin, so far as can be — 
determined. THis very brief account was compiled. Lepas fungites 
and 7. squamulosa were also from eastern sources. Darwin did not 
assign typical localities for the varieties he described, but inciden-— 
tally he mentioned having var. communis from Pernambuco and _ 
the Galapagos Archipelago; var. rubescens from the Philippine 
Archipelago, and var. elegans from California. The Galapagos form — 
may be what is herein described as mélleporosa. 'The Philippine — 
record for rubescens must have been based upon specimens with an 
erroneous locality, or upon some oriental form which I have not seen. 
Tt may be noted here that some obvious errors among localities given 
for barnacles by Darwin may be traceable to specimens from Cum-_ 
ing’s collection, which is known to have been the source of numer-— 
ous erroneous localities in the literature of mollusks. It is well 
known that Cuming trusted to his memory for localities, instead of - 
recording them on the labels at the time the specimens were collected — 
or received. 4 


KEY TO SUBSPECIES OF T. SQUAMOSA. 


teeth or folds. Tergum narrow, its width not much oyer one-third its— 
length, the basal margin sloping to, and almost in line with, the carinal 
border of the spur. California. ¢ 
b'. External wall eroded, reddish; sheath and interior of tergum reddish-— 
PULBIE OF ited ea EE ee ee 

b*. External wall not eroded, whitish 
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a*, Inflected occludent margin of the scutum broad, with four or five very coarse 
teeth. Scutum white with purplish clouds and stains, the crests at base 
strongly developed. Spur of the tergum tapering to a narrow end. Sheath 
SOTTO ITE ce) OL Ute) oy ANS) a ine ca Ry tS eee ee ee eee) T. s. japonica 

a, Inflected occludent margin of scutum having rather small and close oblique 
teeth (one to every second growth-ridge of the exterior), their number de- 
pending upon the degree of erosion of the valve. 

b*. Exterior and sheath, pink; scutum, pinkish or white within; tergum with 
the basocarinal angle very prominent, the basal margin nearly at right 
angles with the carinal edge of the rather narrow spur___7’. s. rufotineta 

b*. Exterior usually dark, the sheath generally of a greenish shade. Scutum 
dusky bluish-green, with narrow, multidentate, occludent border; crests 
in the base weak. 'Tergum narrow______~~____- T. squamosa squamosa 

b®. Exterior nearly white, gray, or blackish; sheath blackish. Scutum wide, 
violet-black and white, with strong crests for the depressor muscles. 

c’. Pores of the wall rather coarse and not extremely numerous; tergum 
about half as wide as long, with the spur wide at the end, 

T. 8. stalactifera 
ee Simitar; but tergum: narrower._ ===. T. s. stalactifera form confinis 
ec. Pores of the very thick wall small and very numerous. 

ad’. Width of tergum decidedly less than half its length—T7. s. panamensis 
ad. Tergum as in 7. s. stalactifera; scutum white with a purple stain 
On) FeOrSa eM Ae DMs fe Se are oe apes EAA ee a T. s. milleporosa 





TETRACLITA SQUAMOSA SQUAMOSA (Bruguiére). 


I am using this name as synonymous with 7. porosa var. viridis 
Darwin. It is a rather low, spreading, circular barnacle when grow- 
ing on a flat surface, the orifice small, sutures obliterated or nearly so, 
the outer lamina of the wall dark colored or gray, eroded, exposing the 
filling of the parietal tubes, producing fine, more or less interrupted 
ridges, which are wsually beaded finely. The wall is thick, pores very 
numerous and small. The sheath usually has a decidedly greenish 
hue. The radii are represented by very irregular or vermiculate 
crenulations on the flat radial faces. 

The scutum is dusky bluish-green, fading on the crest of adductor 
ridge and toward the basitergal border. Articular ridge and furrow 
small, in comparison with the West Indian subspecies. Adductor 
ridge very long, extending nearly to the apex and to the base, not con- 
fluent with the articular ridge. /nflewed occludent border narrow, set 
with many small teeth. Crests for the lateral depressor muscle simple ; 
the crests on the occludent side of the base very weak or wanting. 

Tergum very narrow, the basal margin sloping toward and nearly 
in line with the carinal border of the spur. Spur narrow and long, 
with the end rounded or pointed. 

This seems to be a very distinct form. I have seen a large number 
without any tendency whatever to grade into either the Japanese or 
the East African subspecies. Unfortunately, I have not been able to 
compare the Tetraclitas of the sguamosa group inhabiting India or 
those of Australia, 
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The outer lamina of the parietes is pitted internally, as may be seen 
by looking in the outer row of basal pores. This produces the dis- 
tinctly beaded riblets of the worn exterior. The same structure is 
found in some other subspecies of 7’. sguamosa, but much less dis- 
tinctly developed. 








Locality. Collector. Notes. 
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1A form from West Africa in the National Museum, and Cape Palmas in the collection of the Academy 
of Natural Sciences of Philadelphia, closely resembles the oriental 7. s. squamosa. The specimens seen 
about 20, are small, the largest 16 mm. in diameter. The radii are generally distinct, though narrow, and 
the eroded ribs of the parietes are conspicuously beaded. ‘The pores are coarse, in two or three irregular 
rows, and the wallis not very thick, thus differing from typical squamosa. ‘Thesheathis green. ‘The long 
adductor ridge of the secutum unites with the articular ridge aboye, but there is no cavity perforating to 
the apex, such as is deseribed for 7’. serrata. 


TETRACLITA SQUAMOSA JAPONICA, new subspecies. 
Plate 58, figs. 1 to 3a. 


1911. Tetraclita porosa var. nigrescens Krtcrer, Beitriige zur Cirripedien- 
fauna Ostasiens, p. 61, pl. 4, fig. 41e. 


Type.—Cat. No. 58060, U.S.N.M., from Ayukawa, Japan. 

The surface is wholly removed in adults, deep or dark purplish- 
gray or deep mouse-gray; sutures distinct or obliterated; no crenu- 
lation on the flat radial faces; pores of medium or small size; sheath 
generally of unusual length, but sometimes short, vinaceous slate to 
dull violet black. Orifice usually rather large in adults. 

Scutum with rather inconspicuous growth-ridges. Inside varying 
shades of slate-violet. Articular ridge small and projecting or re- 
flexed very little. Articular furrow small. The adductor ridge is 
strong and extends nearly to base and apex; a deep but narrow fur- 
row separates it from the articular ridge throughout. The crests 
for the depressor muscles are strongly developed. The rather 
broadly inflexed oceludent border has four or five strong, oblique 
teeth (pl. 58, fig. 3a). 

The tergum is rather narrow, its median width contained two and 
one-third to two and one-half times in the length. Externally it has 
a slight depression running to the spur, which is removed a little 
from the scutal border; growth-ridges narrow and rather conspicu- 
ous. Inside nearly white, not bicolored. Basal margin oblique, but 
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making a wide angle with the spur. The spur is long and tapers to 
a narrow end. ‘The scutal border is very narrowly inflexed. 

The compartments may be separated readily in some individuals, 
but in others the sutures are calcified and the wall will break through 
the parietes rather than part at the sutures. The sutural edges, in 
individuals which part there, are flat and smooth without the irregu- 
lar crenulations representing radii in 7’. s. sguamosa. 

In this race the articular ridge of the scutum is longer than in 7’. s. 
sguamosa, and not united above with the adductor ridge; the crests 
at the base are much stronger, the teeth of the more broadly inflexed 
occludent border are larger and less numerous, and the external sculp- 
ture is more effaced. There are also differences in the terga and walls. 
The color is toward purple instead of green. The opercular valves 
are larger relative to the size of the walls than in 7’. s. sguamosa. 

I have seen a good many specimens. It seems to be the prevalent 
form of the species in Japan. Doctor Kriiger reports it (as var. 
nigrescens) from Tokyo and Sagami Bays and the Pescadores. 








Locality. Collector. Notes. 
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TETRACLITA SQUAMOSA RUFOTINCTA, new species. 


Plate 58, figs. 5 to 6a. 


Type—Cat. No. 48055, U.S.N.M., from Aden. 

Distribution —Gulf of Suez to Zanzibar. 

The surface is eroded, showing fine short ridges or raised lozenges; 
pink (hydrangea pink to pinkish vinaceous of Ridgway) ; sutures 
often scarcely or not visible; sheath colored like the outside. Wall 
very thick, with many rows of small pores. Diameter 30 to 44 mm. 

Seutum livid brown and whitish within, adductor ridge well de- 
veloped, but low, and in the upper part it is low, close to and united 
with the articular ridge by a callous partly filling the groove. In 
the lower half of the inflected occludent margin there are 6 to 10 or 
more short, oblique teeth. 

Tergum with the basocarinal angle very prominent, the basal mar- 
gin nearly transverse to the adjacent margin of the spur. Scutal 
margin only narrowly inflected. 

This race is readily recognized by the pale color of exterior and 
sheath, the small pores, the shape of the tergum, and the numerous 
“teeth” of the occludent border of the scutum. 
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T have seen two apparently typical specimens, said’ to be West 
Indian, one from “ St. Crux, Doctor Griffith, I. Lea collection,” the 
other from St. Thomas, R. Swift, in the collection of the Academy of 
Natural Sciences, Philadelphia. As both were associated in trays 
with ordinary West Indian stalactifera, it seems possible that there 
has been a mixture or exchange of specimens in the 50 years or 
more they have been in collections. Without further evidence I hesi- 
tate to add West Indies to the range of the subspecies, as its known 
habitat is the Red Sea and East Africa. 

A single large example from Prison Island, Zanzibar, collected by 
Sir Charles Eliot, 1901, is in the collection of the Academy of Natural 
Sciences. It differs from the Aden examples by having the oper- 
cular valves white within. The scutum is wider, with a deeper and 
wider articular furrow. The tergum has the angle between basal 
margin and spur less deeply entering, and the scutal margin is 
broadly inflected below (pl. 58, figs. 6, 6a). 








Locality. Collector. Notes. 
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TETRACLITA SQUAMOSA STALACTIFERA (Lamarck). 


Plate 59, figs. 1 to 5b. 


1818. Balanus stalactiferus LAMARCK, Animaux sans Vertébres, vol. 5, p. 
394 (Habite les mers de St. Domingue). 
1854. Tetraclita porosa var. communis DARwin, Monograph, p. 329, pl. 10, 
fig. la (? and 11, 1k). 
1854. Tetraclita porosa var. nigrescens DARWIN, Monograph, p. 329, pl. 10, 
fig. 1b. 
_ Type-—Presumably in Musée d’Histoire Natural de Genéve, from 
the island of Haiti. 

Distribution—West Indies and American mainland, Florida to 
southern Brazil; west coast of Mexico. 

The surface is typically eroded, dull, and variable in color, dirty 
white, cream, pale olive-buff, or plumbeous-black, the sheath 
plumbeous-black (never green or pink even in forms externally 
light colored). Pores larger and fewer, in the average, than in 7’. s. 
sguamosa or T. s. rufotincta. Usual diameter of adults from 24 to 
30 mm. 

The scutum is dusky slate-violet, dull violet-black, or raisin black 
or clouded with these colors internally, with paler or whitish bord- 
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ers and adductor ridge. The adductor ridge is very strongly de- 
veloped, deeply undercut, rather well removed from the articular 
ridge, but sometimes the space between them is partly filled up above. 
The articular ridge is rather broad. There are usually five or six 
strong, oblique teeth on the lower part of the occludent margin, those 
above having been removed by erosion. 

The tergum is typically about half as wide as long. The carinal 
half is dark or dark-tinted, like the scutum, the scutal half and spur 
white within. The basal margin forms an angle with the spur. The 
spur is moderately wide, with a very obliquely truncate end. 

The great variation in color led Darwin to define a var. nigres- 
cens—*‘ Outer lamina of shell almost wholly removed; the portion 
preserved and the exposed parietal tubes very dark purple or inky 
black.” I have been unable to satisfy myself that this form is racially 
distinct from the light colored and gray forms. The opercular 
valves are similar in all. 

Form floridana: The only deviation of note observed among the 
specimens seen is in a large lot from the rocks at Lake Worth Inlet, 
Florida. In these the young individuals, sometimes up to 20 mm. 
diameter, preserve the surface, which is finely and evenly ribbed. 
The largest individuals, 25 mm. in diameter, have lost the outer 
layer. The scuta are pale, only tinted with violet, and the terga, 
also pale, are decidedly narrower (pl. 59, figs. 6-60). 

On the Pacific coast there is a form of 7. s. stalactifera ranging 
from Cape St. Lucas, Lower California, to Nicaragua (pl. 59, figs. 
5-56, Mazatlan). The color, rather coarse pores, and characters of 
the opercular valves seem to be the same as in Antillean examples. 

There is a good deal of variation in the size of the pores, even 
between individuals of the same group and having the opercular 
valves practically identical. Plate 59, figure 4, from San Juan del 
Sur, Nicaragua, illustrates this variation. In an old stock, such as 
this, which has been separated from its Antillean relatives without 
much change since the Oligocene or Miocene, it is natural that there 
should exist a number of collateral varieties, resulting in hetero- 
geneous colonies. There are also several incipient geographic races. 

Form confinis: A lot taken by the Albatross at St. Georges Island, 
in the Gulf of California (pl. 60, fig. 2), resembles 7. s. milleporosa 
and the Lake Worth Inlet form floridana by having the terga de- 
cidedly narrower than in typical stalactifera and the spur projects 
very shortly below the basiscutal angle. The articular ridge of the 
scutum is narrower, and the articular furrow makes a shallower bay 
below it. The eroded exterior is gray or cream. This is probably 
a local race of the Gulf, which may be called form confinis (fig. 81). 
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Fic, 81.—TETRACLITA SQUAMOSA STALACTIFERA FORM CONFINIS. 4, C, SCUTA AND BD, d, TERGA 
OF TWO INDIVIDUALS FROM ST. GworGES ISLAND, GULF OF CALIFORNIA, 


TETRACLITA SQUAMOSA PANAMENSIS, new subspecies. 
Plate 60, figs. 3-3. 
1909. Tetraclita porosa (Gmelin) Piuspry, Proc. U. S. Nat. Mus., vol. 37, p. 
64, pl. 16, fig. 2. 

Type.—Cat. No. 58061, U.S.N.M., from Panama. 

Distribution.—Panama to Peru. 

Form, thick wall, small orifice and fine pores as in 7. s. milleporosa, 
the external color gray or tea green with light purplish-gray stains, 
the sheath slate-violet to dusky slate-violet. Diameter 30 to 40 mm. 

Scutum, very similar to that of 7. s. stalactifera; often whitish in 
the middle. Articular ridge and furrow narrow and small. <Ad- 
ductor ridge strongly developed, arcuate and long. 

Tergum decidedly narrower than in stalactifera or milleporosa. 

T have seen a considerable number from Panama. While related to 
T.s. milleporosa and 7. s. stalactifera, it has a rather distinct aspect, 
somewhat like typical 7. sguamosa. 


Locality. Collector. Notes. 
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THTRACLITA SQUAMOSA MILLEPOROSA, new subspecies. 
Plate 60, figs. 1 to 1d. 


Type—Cat. No. 58059, U.S.N.M., from Albemarle Island, Gala- 
pagos. 

The form is often lower, more spreading than usual, the orifice 
very small. External lamina wholly eroded, exposing the fine, short, 
scalelike upfilled pores; sutures usually wholly obliterated externally, 
calcified. Walls very thick, the pores very small and numerous. Ex- 
ternal color ivory yellow or with a grayish tone, the sheath dark 
varley’s gray or violet-slate. Diameter 46 mm., height 164 mm. 

The opercular valves are very small. Scutum short and broad, 
white within, stained with dull purple on the articular rib and at the 
base of the occludent margin. Articular rib not so strong as in sfa- 
lactifera. Adductor ridge strong, parallel to the rounded basitergal 
border, approaching the articular ridge above, and separated from it 
by a superficial groove only. 

The tergum is shaped much like that of 7. s. stalactifera, the spur 
being wide with oblique end; but the carinal side of the valve is 
somewhat narrower than sfalactifera, the scutal side wider. 

Related to panamensis by the unusually thick wall, which is so ealei- 
fied that it can not be broken along the sutures; but the tergum is 
shaped like that of stalactifera. 


TETRACLITA SQUAMOSA RUBESCENS Darwin. 
Plate 61, figs. 1 to le. 
1854. Tetraclita porosa var. rubescens Darwin, Monograph, p. 329, pl. 10, 
fig. 1b (? and 1l, 1m). 
1854. Tetraclita porosa var. elegans DARwin, Monograph, p. 330, pl. 10, 
fig. 1d. 

Distribution.—Farallones, California, to Cape St. Lucas, Lower 
California. 

The surface is dull, eroded, roughened like thatch, varying from 
deep hellebore red to livid brown, sometimes with a gray-white zone 
at the base, where it is less deeply eroded in some specimens; sheath 
colored like the exterior. The pores are larger than in typical squa- 
MOSA. 

Seutum but little cut off at the basitergal angle, and with the 
adductor ridge strongly developed; white below the adductor ridge. 
corinthian purple or deep hellebore red above it. The occludent mar- 
gin has only one to three very long, very oblique teeth. 

Tergum is extremely narrow, its greatest width but little exceed- 
ing one-third of the length; carinal part of the base steeply sloping, 
nearly in line with the adjacent border of the long spur. Crests for 
the depressor muscles strongly developed. Corinthian red, fading to 
white at end of the spur, 
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Large specimens reach a diameter of 42 mm. I have seen others, 
containing eggs, not more than 11 mm. in diameter. 

Darwin did not give the distribution of rubescens, but his figure 
and description apply perfectly to the Californian race defined above, 
for which I use his name in a restricted sense. Reports of rubescens 
from other regions were doubtless founded on other races of some- 
what similar color or upon erroneously localized specimens. 7’. s. 
pufotincta is paler, with finer pores, producing finer external sculp- 
ture; it has a differently shaped tergum and numerous short teeth on 
the occludent border of the scutum. It is not closely related to the 
Californian race. 

Form elegans Darwin (pl. 61, fig. 2). Outer layer of the wall 
preserved, except sometimes near the summit; white under a cream- 
color or cream-buff epidermis, which, when perfectly preserved, bears 
close concentric fringes of short, delicate hairs; strongly ribbed, the 
ribs crossed by fine concentric growth-ridges. Sheath reddish in 
some examples, and these usually show reddish spots where eroded 
near the orifice, and if filed, a red layer is found under the white, 
caused by the colored filling of the pores. Some individuals, however, 
are truly albino, without red in the sheath or pores, and others show 
only a few small red spots on the sheath. The opercular valves are 
like those of rubescens. The largest specimens seen are 20 mm. in 
diameter. 

The form described as var. elegans by Darwin does not seem to be 
separable from rubescens, as there are some transitional individuals. 
It appears to be a form, perhaps an incipient race, in which the 
cuticle, with the underlying whitish outer layer, are persistent up to 
a certain size, as in the Lake Worth Inlet form of sguamosa, noticed 
on p. 255. It is not a stage passed through by all individuals of 7’. s. 
rubescens, as I have seen typically eroded and colored specimens only 
11 mm. in diameter. The exact status of elegans must be determined 
by observations by those who have opportunity to study and collect 
them. 








Locality. Collector. Notes. 
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TETRACLITA RADIATA (Blainville). 
Plate 61, figs. 3-3c, 4. 


1854. Tetraclita radiata Blainville, DARwin, Monograph, p. 343, pl. 11, 
figs. 5a—5d. 

Distribution—West Indies (? also New South Wales and Suma- 
tra). 

This was described by Darwin as follows: 

Shell white, with numerous approximate longitudinal ribs; radii broad, with 
their summits slightly oblique, internally porose ; tergum with the articular ridge 
extraordinarily prominent, with the spur not joined to the basiscutal angle. 

The white color, the narrowly and closely ribbed parietes, and the broad radii 
give this species an aspect by which it can be easily recognized. 

The large size of the tergum in comparison with the scutum is a 
further characteristic mark of this species. Unlike most Tetraclitas, 
it has often been found on ships. 

Specimens in the United States National Museum were found grow- 
ing on Balanus tintinnabulum antillensis, Cat. No. 2031, taken from 
the bottom of a Cape Cod whaler from the West Indies. There are 
others in the collection of the Academy of Natural Sciences of Phila- 
delphia from St. Thomas. 


TETRACLITA COSTATA Darwin. 
1854. Tetraclita costata Darwin, Monograph, p. 339, pl. 11, figs. 2a—-2e. 


Type.—British Museum, from the Philippine Archipelago. 
Specimens are in the collection from “ East Indies,” Isaac Lea col- 
lection, and Tataan Island, Tawi Tawi group of the Sulu Archipelago, 
Albatross. 
TETRACLITA CG:RULESCENS (Spengler). 
1790. Lepas cerulescens SPENGLER, Skrivter af Naturhistorie Selskabet, vol. 
ep Lou. 
1854. Tetraclita cerulescens Spengler, Darwin, Monograph, p. 842, pl. 11, 
figs. 4a—-4d. 


Tataan Island, Tawi Tawi group of the Sulu Archipelago, Alba- 
tross. Zamboanga, Mindanao, I. A. Mearns. 
TETRACLITA VITIATA Darwin. 

1854. Tetraclita vitiata Darwin, Monograph, p. 340, pl. 11, figs. 3a—-3e. 
Tataan Island, Tawi Tawi group, Sulu Archipelago, Albatross. 
TESSEROPORA, new subgenus. 

Tetraclita with a single row of parietal pores. 
Type.—T. rosea Krauss. 
Darwin has noted that the pores in the walls of Tetraclitee become 


more numerous with age, and at a very young stage there is but one 
row. The recent species for which this subgenus is proposed, is to be 
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regarded as an unprogressive form, which retains characters of the 
ancestral stock of the genus, elsewhere found only in an early stage of 
development. 

The Italian Oligocene species, 7’etrvaclita isseli, De Alessandri,! be- 
longs to this group and is closely related to 7’. rosea. 


TETRACLITA ROSEA (Krauss). 
Plate 58, fig. 4. 


1848. Conia rosea Krauss, Die Siidafrikanischen Mollusken, p. 136, pl. 6, 
fig. 28. 

1854. Tetraclita rosca Krauss, DARwin, Monograph, p. 335, pl. 10, figs. 
3a—3d. 

Distribution.—South Africa; Australia. 

A single large specimen of this species in the National Museum is 
labeled “ Orange Harbor,” no doubt erroneously. No collector given. 
This specimen is figured (pl. 58, fig. 4) to show the features of the 
pores. It is 25 mm. in diameter. There is a series in the collection of 
the Academy of Natural Sciences of Philadelphia from Richmond, 
near Melbourne, Victoria, collected by Mrs. Agnes F’. Kenyon. 


Genus ELMINIUS Leach. 


1825. Elminius Leacu, Zoological Journal, vol. 2, p. 210. 
1854. Himinius Leach, Darwin, Monograph, p. 345. 
Barnacle conic or cylindric; compartments four; parietes not 
porous; basis membranous. 
Type.—E.. kingit Gray. 
Distribution.—Austral in both hemispheres; littoral. ° 
Elminius differs from Tetraclita by the absence of pores in the 
parietal walls. It holds such a relation to 7etraclita as Chirona to 
the typical Balant. Tetraclita is a more evolved genus. Leach did 
not mention a species in his table defining this genus. In fact no 
species had then been described. I am selecting /’. kingi, the 
first species described, as the genotype. 
ELMINIUS KINGII Gray. 
1831. Himinius kingiti Gray, Zoological Miscellany, p. 18. 
1881. Elminius leachii Kine and Bropertre, Zoological Journal, vol. 5, p. 334. 
1854. Elninius kingit Gray, Darwin, Monograph, p. 348, pl. 11, figs. 6a—6e. 
1911. Himinius kingii Gray, ORTMANN, Princeton Patagonian expedition, 


p. 637. 
1914. Hlminius kingit Gray, Stessrne, Proce. Zool. Soe., London, p. 376. 


Distribution —F alkland Islands, Tierra del Fuego, Chiloe (Dar- 
win). Darwin describes it as follows: 


Shell smooth, gray, or dirty white; radii broad, smooth edged. Scutum with- 
out an adductor ridge. Tergum with the spur distinct from the basiscutal 
angle. Scutum and tergum sometimes calcified together. 





1 Paleeontographia Italica, vol. 12, 1906, p. 318. 
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The barnacle is thin, the compartments rather easily separated. 
They are sometimes more or less roughened, but not ribbed or plicate. 
The thin basal edge is not crenulated, but there are sometimes some 
fine vertical strive within the edge. “The scuta are remarkable for 
not having any adductor ridge or crests for the depressor muscles.” 

There is a cylindrical specimen in the United States National 
Museum from the Isaac Lea collection, without locality. 


ELMINIUS PLICATUS Gray. 


1854. Hlminius plicatus Gray, Darwin, Monograph, p. 351, pl. 12, figs. 
2Qa-2f. 

Distribution—New Zealand. ‘Two specimens without opercular 
valves. Also two from “ Orange Bay,” with Zetraclita rosea; no col- 
lector given, and locality doubtless erroneous. 

Two other species of L7Uminius have been described from New 
Zealand, Z’. stnwatus and /. rugosus Hutton,' and two from Aus- 
tralia, /’. simplex and I’. modestus Darwin. Professor Gruvel has 
described a very small form from the breakwater at Ponta Delgada, 
San Miguel, Azores, as /’. cristallinus. This is the only species known 
in the Northern Hemisphere. 


Genus CREUSIA Leach. 
1854. Creusia Leach, Darwin, Monograph, p. 375. 

Darwin describes this genus as consisting of — 

Compartments four, furnished with radii; basis cup-formed; attached to 
corals. 

This genus is represented in the United States National Museum 
by five small specimens on a bit of coral, I. Lea collection. No locality 
is recorded. 

Darwin records the single species recognized by him, Creusia 
spinulosa Leach, from both the West and East Indies. No definite 
West Indian locality is given. 


Genus PYRGOMA Leach. 


1854. Pyrgoma Leach, Darwin, Monograph, p. 354 (see for synonymy, etce.). 
18388. Duplocona Scuutrer, Kurzgefasstes systematisches Verzeichniss 
meiner Conchyliensammlung, p. 38, for D. levigata Schliiter (—Balanus 
duploconus Lamarck). 
According to Darwin, this genus possesses a “shell formed of a 
single piece; basis cup-formed or subcylindrical, attached to corals.” 
Pyrgoma is considered a further development of Creusia, in which 
the four compartments have become wholly concrescent. 


1 Trans. N. Z. Inst., vol. 11, 1879, p. 328. 
4729°—Bull. 98—16——18 
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Few of these barnacles are in the National Museum, evidently be- 
cause the corals and millepores of the collection have not been exam- 
ined for them. No species is positively known from American seas, 
but P. stokesiti (Gray) Darwin has been found upon Agaricia 
agaricites, believed to be West Indian, and P. cancellatum Leach was 
found on a Gemmipora, probably West Indian, but perhaps Pacific. 


PYRGOMA ANGLICUM Sowerby. 


Cat. No. 12072. Exmouth, England, from the Jeffreys collection. 


PYRGOMA CRENATUM Sowerby. 


Jeffreys collection and I. Lea collection; one specimen in each; no 
locality. 


Subfamily CHE LONIBIIN 4 Pilsbry. 


Balanide, in which the sheath extends to the base and forms the 
whole inner wall of the body-chamber. The sutures uniting rostral 
latera and rostrum into a composite rostral compartment are usually 
discernible. Compartments essentially porose, though often second- 
arily filled up, always conspicuously lamellate at the basal edge. 
Basis membranous. The opercular valves are much smaller than the 
orifice; the articular ridge of the scutum is chitinous. 

This seems to be a group of at least as high systematic rank as 
the Coronuline. It has a primitive character in the incomplete con- 
crescence of the elements of the composite rostrum, but in other re- 
spects is decidedly specialized. The reduced opercular valves resem- 
ble those of the Coronuline superficially, but differ in their articula- 
tions, so that no direct relationship is to be predicated from them. 
It appears that this reduction is connected in some unexplained way 
with their habits, since it occurs in all genera living on vertebrate 
animals. The specialization of the wall is also adaptive, but the 
resemblance to the whale barnacles is merely superficial, as Darwin 
has shown. 

The retention of a primitive character—the incomplete union of 
the rostrum and rostral latera—is of much greater systematic value 
in the highly evolved family Balanide than the same feature is in 
the more primitive Chthamalide. 





Genus CHELONIBIA Leach. 


1817. Chelonibia Lracu, Journal de Physique, vol. 85, p. 68. 

1818. Coronula LAMARCK (part), Animaux sans Vertébres, vol. 5, p. 385. 

1825. Astrolepas Klein, Gray, Annals of Philosophy, new ser., vol. 10, p. 
105. 

1854. Chelonobia DARWIN, Monograph, p. 382. 
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Compartments generally extremely thick, six, but the rostrum is 
composed of three very intimately united compartments, the sutures 
visible internally and in worn specimens also on the outside. 
Parietes porous (septate), but sometimes filled up solidly nearly to 
the bases of the septa. Basis flat, mnembranous; opercular valves 
narrow, not nearly closing the orifice, the scuta and terga united by 
a chitinous articular ligament (pl. 62, fig. 6). Labrum having a long 
row of teeth and a median notch in the margin. Third pair of cirri 
long, but structurally like the second; later cirri long, having seg- 
ments with two pairs of spines, with little tufts of fine spines between. 

Type.—C. testudinaria (Linneus). 

Distribution—Tropical and temperate seas, on turtles, crabs, and 
manatees. Pliocene of Grand Canary and Italy. 

This group retains a primitive character in the incompletely con- 
crescent rostrum and rostro-lateral compartments. The sutures may 
be traced on the inside and in worn individuals externally. It is 
a transition from the octomerous stage to the hexamerous. In other 
respects it is rather highly specialized. In the least modified species, 
C. patula, the structure of the wall reminds one of Balanus, but I 
venture the opinion that the resemblance is probably due to con- 
vergence, the structures being homoplastic. The more specialized 
species are admirably adapted to the rough conditions of existence 
on the backs of sea turtles, the walls being enormously thickened and 
the stature low. They have a superficial resemblance to the whale 
barnacies, Coronu/la. 

C. testudinaria is attached superficially, and when removed the 
turtle shell is found quite smooth and uninjured. It is the same 
with C. patula on crabs. In C. caretta the growing peripheral edge 
cuts into the turtle shell, which commonly covers or curves up over 
the edges of the barnacle. Darwin quite appropriately compares 
this penetrating power of the barnacle to that of growing roots. 

Chelonobia patella (Ranzani)t is evidently a pen error for C. 
patula. 

The following fossil species have been described: C. hemisphwrica 
Rothpletz and Simonelli,’ Pliocene of Grand Canary; C. emisphe- 
rica De Alessandri, 1906. C’. depressa Seguenza, 1875, Pliocene of 
Sicily. C. capellinii De Alessandri,* Miocene and Pliocene, Italy. 

All of them are of the testudinaria type, and therefore afford no 
information on the phylogeny of the genus. The recent C. patula 
is the most primitive of the known species in structure. 








1 Zoologischer Anzeiger, vol. 38, p. 461, November, 1911. 
2 Zeitschrift deutsch. Geol. Ges., vol. 42, 1891, p. 724, pl. 36, fig. 
3 Palaeontographica Italica, vol, 12, 1906, p. 315. 
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KEY TO RECENT SPECIES OF CHELONIBIA. 


a. Walls heavy, the compartments thick and strong; radii narrow; septa very 
numerous; living on turtles or on the manatee. 

b*. Radii rather narrow and well sunken; cavities in‘ the parietes between 

the basal septa rather deep. ' E 

c’. Radii usually notched on the sides, sometimes smooth; parietes not 

ribbed or longitudinally folded, the peripheral edge not lobed or in- 

RSS ee sa ERR SE Fe a oe nr a SE eae ED Be C. testudinaria. 

¢. Parietes ribbed or folded, at least near the edge; radii usually quite 

without notches. 
d. Parietes with coarse ribs, subdivided near the periphery___C. manati. 


d. Lower part of parietes plicate; periphery lobed______ C. m. lobatibasis. 
d*, Parietes plicate at the edge, showing a few small, loop-like incisions 


TMS tHe VA Sev sie ec oe a pe oa aed eee age C. m. crenatibasis. 

b* Radii not developed, or narrow; parietes solidly filled up nearly to the 
base, the septa much interrupted. Shell extremely massive and 

LEVEE? a aggre © le ra NY BLS Pk EP ie A ED eg Tee a LE 2 a C. caretta. 

wv. Thin and light, the outer lamina and septa of the wall very thin, cavities 
between septa not at all filed up with calcareous matter. Shell steeply 
conic, the orifice generally exceeding half the basal diameter; radii broad, 
smooth, only slightly depressed. - Usually living on crabs________ C. patula 


CHELONIBIA TESTUDINARIA (Linnzus). 
Plate 62, figs. 1-4. 


1758. Lepas testudinaria LinNavus, Systema Nature, ed. 10, p. 668. 

1778. Balanus polythalamius Bock, Der Naturforscher 12tes Stitick, p. 170, 
pl. 4, figs. 9a, 9b. 

1825. Astrolepas rotundarius J. E. Gray, Annals of Philosophy, new ser., 
vol. 10, p. 105. 

—.. Coronula testitudinaria Lamarck, CHENu, Illustr. Conchyl., pl. 2, 
fis 2: 

1854. Chelonobia testudinaria Linnzeus, DARwiIn, Monograph, p. 392, pl. 
14, figs. la—-ld, 5; pl. 15,- fig. 1. 

1911. Chelonobia testudinaria Linneus, Kricer, Die Cirripedien fauna 
Ostasiens, p. 57, figs. 121-125 (mouth-parts of specimens from Sagami 
Bay, Japan). 


Distribution —All tropical and warm temperate seas. Pliocene 
-of Tuscany. 

This species is very widely distributed in tropical and temperate 
seas, probably wherever its usual host, the loggerhead turtle, occurs. 
Tt is common on our Gulf coast and in the Atlantic as far north as 
Delaware Bay, but is not often taken farther north. 

The distinct, star-like radii, usually toothed along the edges, and 
the rather deep excavation of the parietes between the parietal septa 
will readily separate this species from C. caretta, which must be rare 
on our eastern coast. The parietes are not folded or ribbed longi- 
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tudinally, and there are no incisions or lobes in the periphery, un- 
less the two varieties placed under C. manati belong to this species. 

There seems to be but little racial differentiation in C. testudinaria, 
though very large series might show more than I can see at present. 
The Atlantic specimens, as a general rule, have fewer and coarser 
transverse sutural ridges than those of the Pacific. Rarely they are 
almost obsolete. When old the wall is usually higher, especially the 
rostrum, which has a more arched profile; but this is not obvious in 
smaller examples. The basal septa are often, but not always, thicker. 
The orifice is sometimes longer, but varies from about one-third to 
nearly one-half the total length. A specimen of about the maximum 
size reached on our coast measures 48 mm. in carinorostral diameter, 
height 18 mm. (pl. 62, fig. 2). 

The only one I have seen from the Galapagos is very large and 
low, 78 mm. long, 19 mm. high. The body-chamber is less than half 
of the basal diameter (pl. 62, fig. 1). A similar specimen 60 mm. 
long was taken in San Bartholome Bay, Lower California. 

In the Gulf of California and at Cape St. Lucas there may be a 
small race. At all events, in three lots, about 25 specimens, the maxi- 
mum length is about 28 mm. (pl. 62, fig. 3). In these, and all west 
American specimens seen, the transverse ridges in the radii are 
narrower and slightly more numerous than in Atlantic examples. 


Locality. Collector. Notes. 
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On loggerhead. 
Do. 


On turtle; diameter 28 mm.; 
largest 29 mm. diameter. 


Diameter 274 mm. 


Up to 68 mm. diameter. 


1 Specimens in the collection of the Academy of Natural Sciences of Philadelphia, the records inserted 


here to show its occurrence in the Middle States, ete. 


CHELONIBIA MANATI Gruvel. 
1903. 


Chelonobia manati Grover, Nouvelle Archives du Muséum d’Histoire 


Naturelle, ser. 4, vol. 5, p. 116, pl. 2, figs. 14, 17, 18; pl. 4, figs. 15, 16. 
1905. Chelonobia manati Gruvet, Monographie des Cirrhipédes, p. 267, fig. 


2970. 


Type-—Muséum d’Histoire Naturelle de Paris, from the Congo 


coast, abundant on skin of AManatus senegalensis. 
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This species is related to C. testudinaria, from which it differs by 
having the sides of the well developed radii not dentate, the parietes 
having salient longitudinal ribs which subdivide toward the base, 
and the basal septa are fewer. 

I do not know that typical specimens of ‘ies species exist in any 
American museum, but there are certain barnacles in the series be- 
fore me which, while possibly referable to C. testudinaria as varieties, 
have some characters of the West African species, and may be 
noticed here. 

IT am giving names to these forms in order to call attention to 
their igs: acters which might otherwise be overlooked by those having 
opportunity of seeing large numbers of turtle barnacles. Their 
status as races can not yet be considered established. 

C. m. lobatibasis, new variety. A specimen from Osprey, Florida 
(pl. 62, figs. 7, 7a), on Caretta caretta, No. 2107, Academy Natural 
Seienesc, Philadelphia: has a large orifice and steep walls, which 
are irregularly plicate or ribbed in the lower half, producing an 
irregularly lobed periphery. The radii are rather wide, without 
“teeth.” The basal septa are less numerous than in C. testudinaria, 
and there are rather small, deep cavities between them. Base of 
sheath as in C. testudinaria, with many breaches, leaving only wide 
and narrow pillars. Dineen 2 23 mm., height 94 mm. 

C. m. crenatibasis, new variety. A group of three old specimens 
(pl. 62, figs. 5, 5a, Cat. No. 48196, U.S.N.M.), from the Isaac Lea 
collection, locality and station unrecorded, have the orifice very large, 
the radii partly simple, but a few show very we eak traces of teeth. 
Very close to the base there are numerous inconspicuous folds, and 
the interstices between these, or part of them, form minute loops, 
projecting into the septate base. (Seen on the right side in fig. 5.) 
This rather inconspicuous character is not present in any of the 
large series of ordinary testudinaria which has passed under my eye. 
The parietal cavities are particularly large and evenly developed. 
The parietal septa are distinctly of four lengths—those extending 
to the inner wall, those extending half across the cavities, others 
extending to the inner border of the outer wall, and the shortest 
series at the peripheral margin. Specimens measure, diameter 43 
mm., height 18 mm.; diameter 37 mm., height 18 mm. 

The battered summits of the compareenente testify to a life of hard 
knocks, such as falls to the lot of most turtle barnacles. Moreover; 
some thin lamine adhering to the base are probably from the logger- 
head turtle. 
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CHELONIBIA CARETTA (Spengler). 


Plate 63, figs. 5, 5a. 


1790. Lepas caretta Srrnetrr, Skrifter af Naturhist, Selskabet, vol. 1, 
p. 185, pl. 6, fig. 4. 

1825. Astrolepas testudinaria Gray, Annals of Philosophy, vol. 10, p. 105. 

1840. Balanus chelytrypetes Hinks, Annals of Natural History, vol. 5, pp. 
333-4. 

. Coronula sulcata CHENU, Illustrations Conchyliologiques, pl. 1, fig. 1. 

1854. Chelonobia caretta DARWIN, Monograph, p. 394, pl. 14, fig. 2. 





According to Darwin— 

The descending sheath and radiating septa are of very variable thickness and 
have their basal edges finely dentated. The septa are not continuous from the 
eireumference to the sheath in unbroken plates, but are irregularly divided into 
separate, often short, portions and even occasionally into mere points. The 
sheath differs from that of the other two specimens in having loopholes for the 
entrance of ribbons of corium only on the eight lines of suture, and not, with 
rare exceptions, in the middle of each compartment. This is evidently due to 
fewer filaments of corium being here sufficient to supply the less deep inter- 
spaces between the radiating septa, for in this species there are no flattened 
cavities or tubes running far up the shell. The inner lamina of the walls can 
not be here distinguished, for a solid, flat caleareous surface extends from the 
circumference between the radiating septa to the sheath. The sheath, had it 
not been from the light thrown on this part by the other species, would have cer- 
tainly been mistaken for the inner lamina of the walls. The absence of the 
flattened cavities or tubes extending up the parietes seems to be the least vary- 
ing character and serves to distinguish this species from those worn and massive 
specimens of C. testudinaria, which have narrow and not-notched radii. 

The opercular valves hardly present any essential difference, compared with 
those of the other species, but the oecludent margin of the seutum is apt to be 
more sinuous and its rostral end blunter and squarer. The carinal end of the 
tergum is also squarer than in any common variety of C. testudinaria, the 
external furrow or spur near the carinal margin is very indistinct, and even 
sometimes is quite absent. 

Distribution—Darwin had this species from the west coast of 
Africa and northern Australia. Doctor Weltner reports it from Vene- 
zuela, Massaua, and Torres Strait. The Paris Museum has speci- 
mens from Cape of Good Hope and Saigon. Specimens are in the 
collection of the Academy of Natural Sciences, Philadelphia, from 
St. Thomas, West Indies, taken by Robert Swift, and from a logger- 
head turtle from Delaware Bay, New Jersey, taken by myself. These 
examples are very small and flat, 183mm. long,and nearly covered by 
the shell of the turtle. Equally small examples of C. testudinaria on 
the same turtle were not at all embedded. Those in the United States 
National Museum are from “ East Indies,” J. Lea collection, and 
Cape Frio, Brazil, collector not recorded. It appears to be chiefly 
tropical. Records from the central and eastern Pacific are lacking. 
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CHELONIBIA PATULA (Ranzani). 
Plate 63, figs. 4, 4a. 


1818. Coronula patula RANzANI, Opuscoli Scientifici, vol. 2, pl. 3, figs. 25-28. 

1822. Coronula dentulata Say, Journal of the Academy of Natural Sciences 
of Philadelphia, vol. 2, p. 825. 

1825. Coronula denticula Say, Gray, Annals of Philosophy, new ser., vol. 10, 
p. 105. 

1825. Astrolepas levis Gray, Annals of Philosophy, new ser., vol. 10, p. 105. 

1854. Chelonobia patula Ranzani, DARWIN, Monograph, p. 396, pl. 14, figs. 
3a, 3b, 4. 

Distribution.—Mediterranean and both sides of the Atlantic in 
tropical and subtropical waters; Australia; Japan. 

The pale buff or nearly white shell is very light and fragile in 
contrast with the preceding species. The outer lamina of the wall is 
thin, the radiating septa are thin, with delicately crenulated edges. 
The interseptal pores are not filled up, but penetrate to the summits 
of the parietes. The lower edge of the sheath is reduced to mere 
pillars. The opercular valves are somewhat narrower than in the 
other species. Greatest diameter 22 mm., height 8 mm. 

All of the specimens T have seen attached and others bearing data 
are or were seated on crabs or Limulus. The types of Say’s Coronula 
dentulata, in the collection of the Academy of Natural Sciences of 
Philadelphia, are labeled Florida. The single specimen seen from 
Port Townsend (presumably Washington) was without record of the 
collector. Ithas been reported by Gruvel from the Hawaiian Islands, 
specimens collected by M. Bailleu, 1875. Ranzani’s type was from 
the Adriatic, on a crab. 











Locality. Collector. Notes. 
Cedanmieys ph las: tg. cee ese ote one Steamer Bache. .-222..22-22- 
Cameron, La OR AGsny. /32bcce a6 once On Callinectessapidus Rathb. 
Toxds:3-5.5 Jed Mutchell ete aasse ae Oncrab. 
Tarpon, Tex.) sci ticceeedoss-tscessteosese University of Kansas........| On Callinectes sapidus. 
Cape Cajon; (Cubase. 0 ose ses cee ose Tomas Barrera expedition. ..| Cat. No. 48830. 
Rio Bayamon above Palo Seco, Porto Rico--| U.S. F.C.....-.-...-----.-- On Callinectes. 
Port Townsend: o.< 3 Heese ae eene ssc ae (Notistated) = S924. sce Locality seems doubtful. 


Subfamily CORONULIN ©. 


1825. Coronulade Leacnu, Zoological Journal, vol. 2, p. 209 (exclusive of 
Chelonibia). 

1854. Second section of the subfamily Balanine, Darwin, Monograph, 
p. 397. 

1905. Coronuline and Xenobalanine GruveLt, Monographie des Cirrhipédes, 
p. 8. 


Compartments six. Scutum and tergum, when present, not over- 
lapping or articulated together; the terga or both scuta and terga 
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sometimes wanting and always much smaller than the orifice they 
protect. Parietal pores, when developed, in the outer layer only. 
Basis membranous. Each branchia is composed of two plicated 
folds. Living attached to marine vertebrates. 

This group of genera was recognized by Leach and Gray, but 
they included Chelonibia with the whale barnacles. Darwin elimi- 
nated Chelonibia, showing that its resemblance to the others is 
merely adaptive and superficial. We owe to him a discussion of the 
morphology of the group so lucid that no subsequent student has 
been able to add anything of importance. Darwin did not consider 
the group of enough systematic importance for subfamily rank; but 
systematic values throughout zoology have risen, and the group is 
now generally held to be a subfamily. Professor Gruvel has sep- 
arated Venobalanus as another subfamily, Xenobalaninz; but while 
this genus shows great modification, it is essentially Coronulid, with 
many characters in common with 7'ubicinella. It appears to me that 
its affinities are obscured by segregating it in a separate subfamily. 
The number of genera of Coronuline has been doubled since Dar- 
win’s monograph was published. 

It is somewhat remarkable that with the exceptions of Coronula, 
Platylepas, and possibly Stomatolepas, all of the genera of Coro- 
nulinge are monotypic. 

The wall in Coronulinz is essentially poreless; or at least there 
are no pores homologous with those of the Balaninx, which arose, 
as already explained, by the concrescence of lateral processes on 
internal ribs. In many Coronuline there are pores in the outer 
layer of the parietes, which are wholly independent in genesis from 
those of Balanus, and apparently were formed by the deepening and 
closing over of external strie. 

The body-chamber of the shell has the conic form of more normal 
Balanidx only in the genus Platylepas. In other genera the cham- 
ber is cylindric cr contracted at the base, reducing the size of the 
membranous basis. A basis of large area would doubtless be pressed 
inward by the skin of the host. 

The genera of Coronuline form two collateral series, indicating 
an early split in the stock. The differences between the two series, 
as well as nearly all those characterizing the genera, are adaptive, 
being directly related to the modes of strengthening the shell to 
withstand impacts. 

In the Coronulid series the parietes have no median sulcus or 
change of sculpture, and there is never any trace of props or midribs 
projecting into the body chamber; the oral borders of the integu- 
ment are produced, forming a “hood.” The species are singularly 
conservative in the selection of hosts. They are known only from 
Cetacea. 
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The Platylepadid series is composed of genera having a midrib 
within each compartment, produced by a median infolding; or when 
this is not present there is externally a median longitudinal smooth 
area, or interruption of the sculpture, which may be regarded as the 
vestige of a former mesial infolding which has left this permanent 
mark upon the external sculpture after the fold itself has utterly 
disappeared. So far as known there is no oral “hood.” In the selec- 
tion of hosts the species show catholic tastes. While chiefly (and 
probably in the beginning) turtle barnacles, they also live on mam- 
mals (Sirenia), sea-snakes, and fishes, but not one has yet been 
found on a cetacean. 

The genera of these two series follow, closely related groups being 


bracketed together. 
ey {------Xenobalanus. 
eset Tubicinella. 
Coronulid series. . . {Cryptolepas. 
ATE aa { pure | Cetopirus. 
bayer Coronula. 
See Platylepas. 


Cylindrolepas. 


Coronulins 


Platylepadid series 
{Stephanolepas. 


|Stomatolepas. 
KEY TO GENERA OF CORONULIN&®. 


a’. Body lengthened, having the appearance of a naked pedunculate cirripede, 
not contained in the eavity of the wall, which is minute, star-shaped, and 
embedded in the skin of the host. Opercular valves wanting. 

Bh Weed DURA A Mea ESS ge epg cite La) ae As US KENT) LLC RIA Smee 

Body contained in the cavity formed by the walls; opercular valves present. 
b*. Parietes having similar sculpture throughout, the median part not 

longitudinally suleate, smoothed, or otherwise differentiated from 

the rest of the parietes; compartments without internal midribs. 
Whale barnacles. 

c’. Wall of the body-chamber having external radial ribs or folds, 

visible at least on the base; radii well developed, triangular. 

dad’. Radiating ribs having T-shaped terminal loops which 

unite to form an outer and upper wall__Coronula, p. 271. 

@d’, Radiating ribs not forming an outer wall; sheath trans- 


a 


versely srodvedas6- 0.) aioe ale Cryptolepas, p. 278. 
Cc’. Tubular, annulate, without longitudinal ribs; radii narrow; 
opercular valves well developed___________ Tubicinella, p. 281. 


b*. Parieties not sculptured evenly throughout, but having a longitudinal 
suleus, smooth area, or change in the direction of the sculpture, or 
having midribs in the compartments within. Turtle, manatee, and 
snake barnacles. 

c’. Basal edges of the compartments ribbed or toothed. 

d’. Form conic, the orifice decidedly smaller than the basis; 
each compartment having a midrib within, serving 
to support the basis; inner and basal edges acutely 
TIPWEREe a ate ee a ae ee Platylepas, p. 284. 
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a, Form eylindric (hexagonal), the orifice and .basis of 
equal size; basal edges of compartments having small 


teeth, the median one largest____Cylindrolepas, p. 287. 
ce’. Orifice much larger than the basis; basal edges of compartments 
simple. 


d’. Cup-shaped, subspherical or shortly eylindrie, the 
parietes with annular ridges interrupted in the middle 
of each compartment by a smooth longitudinal area; 
inner edges of the compartments not forming a lobed 
TAM OWN ete OR Cem sae Ske Slephanolepas.* 

@. Bowl-shaped, with a cellular outer layer; inner layer 
of each compartment forming a thin, rounded lobe at 
CM CSOTIHCOLe «si eiine dee k oak hs eats Stomatolepas, p. 288. 


Coronuti Series. Borders of the mantle produced around the 
oral opening to form a hood over the cirri; plates of the wall with- 
out a median longitudinal sulcus or impression. Living on Cetacea. 


Genus CORONULA Lamarck. 


1802. Coronula LAaMARcK, Annales du Muséum Nationale, vol. 1, p. 464, 
for Balanus diadema, Balanus balenaris, and Balanus testudinarius. 

1817. Diadema ScHumMAcHER, Essai d’un nouveau Systéme Vers Testacés, 
p. 90; monotype, D. vulgaris = Lepas diadema Linneus. 

1817. Diadema RANZANI, Opuseoli Scientifici, vol. 1, fase. 4, p. 276. No 
species mentioned.* 

1817. Cetopirus RANZANI, Opuscoli Scientifici, vol. 1, fase. 4, p. 276. No 
species mentioned.* 

1825. Polylepas Klein, Gray, Annals of Philosophy, new ser., vol. 10, p. 105 
(P. diadema here selected as type). 
1833. Coronulites PARKINSON, Organic Remains of a Former World, vol. 3, 
p. 240; monotype, C. diadema Parkinson (=C. barbara Darwin?). 
1852. Polylopas Wlein, M6rcn, Catalogus Conehyliorum que reliquit D. A. 
d’Aguirra et Gadea, Comes de Yoldi, p. 66; monotype, P. diadema. 
1852. Ceteopirus Ranzani, Mbrcon, Catalegus Conchyliorum que reliquit 
D. A. d’Aguirra et Gadea, Comes de Yoldi, p. 67; monotype, C. com- 
planatus Chemnitz. 

1854. Coronula Darwin, Monograph, p. 397. 

1895. Flabelcorona Dr Greaorio, Annales de Géologie et de Paléontologie, 
17 livraison, p. 5; monotype, Coronula (Flabelcorona) jicarazzensis 
De Gregorio. 


Barnacles with six equal compartments around the small body- 
chamber, the parietes bearing four radiating lamellar folds, simple 
or branching, and terminating in T-shaped flanges, which, being in 
close contact, form an outer wall and inclose cavities open below, occu- 
pied by the skin of the host. Radii wide. Basis membranous. Oper- 


1 Stephanolepas will not be considered further in this work, since the single species is 
not contained in the collection of the National Museum. For description see H. Fischer, 
Actes de la Société Linnéenne de Bordeaux, vol. 40, 1886, p. 198. TFurther notes and figures 
are given by A. Gruvel, Nouvelles Archives du Muséum, ser. 4, vol. 5, 1908, p. 149. Type 
and sole species S. muricata Fischer, Pulo Condor, Cochin China, in the interstices of the 
dermal plates of Thalassochelys imbricata. 

2TIn his paper of 1818 Ranzani supplied types to the genera proposed in the previous 
year. He described Cetopirus balanaris (—Coronula complanata), and Diadema candidum 
(=Coronula diadema). No other species of these genera were mentioned, 
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cular valves much smaller than the orifice of the shell, the terga ves- 
tigial or absent, scuta connected by a chitinous igament. Oral bor- 
ders of the opercular integument projecting hood-like. 

Type—Coronula diadema (Linneus). 

Distribution—All seas; living on whales. 

The whale barnacles are admirably adapted to resist the impacts 
incident to their station, the radially symmetrical and buttressed wall 
being ideally constructed for strength. The morphology of Coronuwa 
has been discussed by Darwin with characteristic insight and clarity. 
It will suffice here to direct attention to the fact that the partitions 
seen in the base are not homologous with the parietal septa of Balanus, 
but with external parietal ribs. These ribs are narrow, much length- 
ened, and looped T-like at the ends, thus forming an external wall, 
analogous to the fly of a tent. The cells partitioned off by the ribs, 
and filled by the skin of the whale, are therefore external to the 
barnacle, though inclosed except on the bottom by processes of its 
walls. 

Further features of note are the minute longitudinal strie of the 
parietes, producing beads where they cross circular ripples or 
wrinkles; a structure common also to 7ubicinella and Platylepas. 
The hood-like oral border of the sack, shown in plate 65, figure 4, 
occurs also in Xenobalanus, Tubicinella, and Cryptolepas. 

C. diadema lives only slightly embedded in the skin, and it very 
frequently affords support to the stalked barnacle, Conchoderma airi- 
tum. C.regine is about one-fourth or more covered by the skin, or in 
other words, the edges of the barnacle cut into and embed themselves 
in the skin of the host. Coronule are disliked by whalers because they 
dull the knives used in “ cutting in.” 

C. diadema is a common and long known barnacle, but C. compla- 
nata, While known since 1705 or earlier, is comparatively rare in col- 
lections, and we have little information as to its distribution, and none 
upon its station or soft anatomy. C. reginw has been the rarest 
species, as no author except Darwin seems to have seen it; but we now 
know that its station is on the lip of the humpback whale, in both the 
North Atlantic and the North Pacific Oceans. It is probably not very 
rare, though being inconspicuous it has not often been collected. 


KEY TO SPECIES OF CORONULA. 


a’. Body-chamber shaped like a teacup, the orifice much larger than the basal 
opening; sheath running nearly to the base of the inner wall; branches 
of the sutural ribs not symmetrically arranged, the ribs sometimes with- 
out branches; opposed sides of the terminal flanges of the ribs crenulated ; 
radii less than half the thickness of the compartments, leaving a cavity 
between radii and ale. Subgenus Coroniula. 

b'. Crown-shaped, elevated, the parietes convex, with convex ribs. 
C. diadema, p. 273. 
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b?. Convexly conic, depressed, the parietal ribs flat, beautifully beaded; ribs 
in the base having few, not Symmetrical branches_______ C. regine, p. 275. 
a’. Body-chamber very shortly barrel-shaped or cylindric, the basal opening at 
least as large as the orifice; sheath decidedly shorter than the inner wall, 
its basal edge not overhanging; ribs along the sutures, in the base, having 
several symmetrically arranged branches in adult individuals; radii almost 
as thick as the compartments ; opposed edges of the terminal flanges of the 
ribs roughened but not crenulate; form depressed. Subgenus Cetopirus. 
C. complanata, p. 276. 

Pliocene species of Coronula. 


Coronula barbara Darwin (Monograph, p. 421), of the British Red 
Crag, is related to C. diadema, but the spaces below the radii are 
solidly filled up. 

Coronula bifida has not been very clearly distinguished from 
C. barbara” Diadema diluviana O. G. Costa® appears from the 
figures to be either C. bifida or C. barbara, 

Coronula ficarazzensis De Gregorio, referred to above under the 
perfectly useless subgenus //abelcorona, is a form very close to 
C. reginw Darwin; whether identical or not requires a comparison 
of specimens to tell. 


CORONULA DIADEMA (Linnzus). 
Plate 65, figs. 3, 4. 


1767. Lepas diadema Linnaius, Systema Nature, ed. 12, p. 1109 (see 
Hanley, The Shells of Linnzeus, p. 20). 

1776. Lepas balenaris O. F. Mutter, Zoologize Danica Prodromus, p. 250, 
No. 3024. 

1778. Balanus balena Da Costa, Hist. Nat. Test. Brit., p. 251. 

1780. Lepas balenaris O. Fasrictus, Fauna Greenlandica, p. 425. 

1790. Lepas balenaris GMELIN, Systema Nature, ed. 13, p. 3208. 

1817. Diadema vulgaris SCHUMACHER, Essai d’un nouveau Syst. Vers 
Testaces, p. 91. 

1818. Diadema candidum RANZANI, Opuscoli Scientifici, vol. 2, p. 88. 

1818. Coronula diadema Linneeus, LAmMArRcK, Hist. Nat. Anim. sans Vert., 
VOI! Ds) ps SS 

1825. Polylepas (Diadema) kleinii Gray, Annals of Philosophy, new ser., 
vol. 10, p. 105. 

—.. Coronula diadema Lamarck, CHENu, Illustration Conchyliologiques, 
pet he. Ssoply 2, fis: 33 pl..3; fig: 9: 

1854. Coronula diadema Linnzeus, DARwiIn, Monograph, p. 417, pl. 15, figs. 
avod, Os pls 1G, figs. 14227. 

1870. Coronula biscayensis VAN BrNEDEN, Bull. de VAcad. Roy. des Sci. 
des Lettres, et des Beaux-Arts de Belgique, ser. 2, vol. 29, p. 349. No 
description. 

1870. ? Diadema japonica VAN BENEDEN, Bull. de l’Acad. Roy. des Sci. 
des Lettres, et des Beaux-Arts de Belgique, ser. 2, vol. 29, p. 354. 
Named, but not described, from a Japanese drawing. 


1Bronn, Italiens Tertiiir-Gebilde, 1831, p. 126. 

2de Alessandri, Paleontographica Italica, vol. 12, 1906, p. 315. 

8 Di aleuni Balanidi app. al Regno di Napoli, in Atti Accad, Sci. Napoli, vol. 5, pt. 2, 
1843, p. 120, pl. 1, fig. 7. 
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1870. Diadema californica VAN BENEpDEN, Bull. de l’Acad. Roy. des Sci. 
des Lettres, et des Beaux-Arts de Belgique, ser. 2, vol. 29, p. 355. No 
description. 

1874, Coronula diadema Linnzeus, ScAmMMoNn, The Marine Mammals of the 
Northwest Coast of North America, p. 47, pl. 10, fig. 5. 

1897. Coronula diadema Linneus, Wre_tner, Verzeichnis, Archiv fiir Natur- 
geschichte, vol. 1, p. 254 (distribution). 

1900. Coronula diadema Linneeus, WrELTNER, Fauna Arctica, vol. 1, p. 302 
(distribution). 

1903. Coronula diadema Linneus, Streap, Proce. Linn. Soc. New South 
Wales, vol. 28, p. 944 (on Balsenoptera, off Cavalli L, N. Z.). 

The barnacle is crown-shaped, or formed like a short cask, having 
convex ribs, crossed by narrow, minutely beaded ruge, the opposed 
lateral edges of the ribs not crenated. Radi very broad, and seen to 
be very much thinner than the compartments, leaving a large space 
filled by branches of the ovary between the radii and ale, visible 
only when the compartments are separated. Orifice very much larger 
than the basal opening. Terga wanting, or rarely present as minute 
vestiges. 

Diameter, 86 mm.; height, 67 mm (‘Tonga Island). 

Diameter, 75 mm.; height, 59 mm. (Monterey, California). 

Diameter, 63 mm.; height, 31 mm. (Unalaska). 

Diameter, 44 mm.; height, 836 mm. (Unalaska). 

Diameter, 57 mm.; height, 36 mm. (Bering Sea). 

The lamellar parietal folds or ribs branch much less freely than in 
C. complanata. Yndividuals up to 45 mm. in diameter and evidently 
adult sometimes have all of the ribs simple, though usually some are 
forked. The branches appear first on the rostral sides of the sutures; 
they are not symmetrically developed on both sides of the sutures, as 
in C. complanata; nor are the branches arranged symmetrically on 
the two sides of the barnacle. Asa general rule, the more spreading 
individuals have more branches, thus keeping the buttresses evenly 
spaced at the periphery. 

The elaborately denticulated radii (pl. 65, fig. 3), are much wider 
than in C. regine, but they leave a far larger cavity than in C. com- 
planata. 

Only a small part of the total height of the barnacle is embedded 
in the skin of the whale. They are often seated upon it about as 
close as they can stand. One piece of dried whale skin in the United 
States National Museum, 26 inches long and averaging nearly 5 
inches wide, supports 118 individual Coronulas of all sizes. 

This is the common whale-barnacle of the Northern Hemisphere. 
Jt is the “ whale louse” of the humpback whales, egaptera. I have 
found no record of it from other genera of whales. In the Arctic 
and Atlantic I have seen specimens from Spitzbergen and Disco 
south to St. Bartholomew, but it is certainly much less abundant 
southward. 
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There are no records from the equatorial and southern Atlantic, 
Antarctic, or Indian Oceans. 

In the Pacific C. diadema is widely spread from Bering Sea, 
Japan, and California south to New Zealand, Tonga, and Chili— 
practically the whole Pacific Ocean.* 

Dr. W. H. Dall notes that “ this species has been obtained from the 
Humpback (Jlegaptera versabilis) from Bering Strait to the Gulf 
of California. It is especially abundant on the flippers and on the 
underlip of these animals.” Captain Scammon in his interesting 
book on Marine Mammals has given a figure of the humpback whale 
showing the areas chiefly infested with barnacles—the underlip and 
throat, front edges of the fins, and the flukes. The opercular mem- 
brane in the living barnacle is brown, the “ hood” slightly purplish. 


| 
Locality. Collector. Notes. 
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CORONULA REGINZ:® Darwin. 
Plate 64. 


1854. Coronula regine Darwin, Monograph, p. 419, pl. 15, fig. 5; pl. 16, 
fig. 4. 

Distribution—wNorthern Atlantic and Pacific Oceans; on hump- 
back wales ((legaptera). 

Shell convexly-conic or depressed-conic, with flattened parietal 
ribs having crenated edges and beautifully striated and granulated 
surfaces (pl. 64, figs. 1,3). Radii not exceeding one-fifth the thick- 
ness of a compartment (pl. 64, fig. 1). Body-chamber cup-shaped, 
the basis much smaller than the orifice. Ribs in the base branching 
irregularly, as in C. diadema, not symmetrically on both sides of the 
sutures as in (. complanata. erga wanting. 

Diameter 65 mm.; height 19 mm. (Unalaska). 


1 Weltner has materially enlarged our knowledge of the southern range of this barnacle, 
from the rich series in the Berlin Museum. 
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Diameter 48 mm.; height 19 mm. 

Diameter 53 mm.; height 13 mm. 

By its depressed contour and the flattened ribs of the upper sur- 
face this species has a superficial resemblance to Bb. complanata,' 
but the narrow radii with a large cavity under them, the crenulated 
edges of the terminal flanges of the ribs, and their irregular branch- 
ing, and especially the shape of the body chamber, are characters 
certainly allying it to C. diadema. The sculpture is remarkably 
delicate. From one-fourth to one-third of the whole diameter is 
embedded in the skin of the whale, so that the barnacle projects very 
little. The oral opening has a “hood” as in B. diadema. 

It was supposed by Darwin to be a Pacific species, but the only 
definite locality he had was Iquique, Peru, on Mr. Cuming’s author- 
ity. Mr. Gruvel gives the locality Chonos Archipelago, Chile, for a 
single example in the Paris Museum. It occurs on the lip and per- 
haps other parts of the whale where the skin is thin and light 
colored. It appears to be perfectly distinct from both of the old 
species. About 20 specimens seen. 


Locality. Collector. Notes. 










Be Wis (URW Fe ce cic emcee eciee Lip of humpback whale. 
.| Jeffreys collection . 2 
-| Dalland Baker. On beach. 
SMe belts eC ye .-| On humpback. 
-| Doctor Holbrook... -| On smooth, thin, spotted 
whale skin. 





CORONULA COMPLANATA (Mitch). 
Plate 63, figs. 1, 2,.3, 3a. 


1790. Lepas balenaris SeeNciER, Skrivter af Naturhistorie-Selskabet, vol. 
A plSt. 

1802. ? Coronula balenaris DurresnE, Annales du Muséum Nationale, vol. 
1, p. 473; pl. 80, figs: 2-47 

1818. Cetopirus balenaris RANzANI, Opuscoli Scientifici, vol. 2, p. 87. 

1818. Coronula balenaris LAMARcK, Hist. Nat. des Animaux sans Vertébres, 
vol. 5, p. 387. 

1823. ? Lepas quinquevalvis Mawes, 'The Linnzean System of Conchology, 
pid, ipl. 2) fis 32 

1824. Coronula balanarum BLAINVILLE, Dictionaire des Sciences Naturelles, 
vol. 32, p. 880 (obvious error for balenaris). 





1Tt is quite possible that the figures published by Dufresne as ©. balenaris are really 
C. regine ; but their identity would have no effect upon nomenclature. 

2T have been unable to decide whether Lepas quinquevalvis Mawe is C. complanata or 
C. regine, as the upper view, when partly covered with the whale’s skin, shows no clearly 
diagnostic features in the drawing. The specific name must be dropped as indeterminate. 
This individual and a specimen of Chelonibia testudinaria mentioned by Darwin (Mono- 
graph, p, 384, footnote) are the only cases I have seen recorded of the abortion of one 
compartment in any sessile barnacle. They seem singularly exempt from meristic varia- 
tions, 
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1825. Polylepas (Cetopirus) vulgaris Gray, Annals of Philosophy, new 
ser., vol. 10, p. 105, based upon Coronula balenaris Lamarck. Not 
Diadema vulgaris Schumacher, 1817. 

1848. Coronula balenaris Lamarck, Krauss, Die Stidafrikanischen Mollus- 
ken, p. 185 (Table Bay). 

—. Coronula balenaris CHEenu, Illustrations Conchyliologiques, pl. 2, 
figs. 1, 4; pl. 3, figs. 14. 

1852. Ceteopirus complanatus Chemnitz, MOrcH, Catalogus Conchyliorum, 
Comes de Yoldi, p. 67. 

1854. Coronula balenaris Darwin, Monograph, p. 415, pl. 15, figs. 2-2b; 
pl. 16, figs. 8, 5. 

1910. Coronula darwinit Stessine, Annals of the South African Museum, 
vol. 6, pl. 4, p. 572, based upon C. balenaris Darwin. 

Distribution—Amboina (Rumphius); New South Wales (Dar- 
win) ; South Africa (Krauss, Darwin); West Africa and Valparaiso 
(U.S. N. M.) ; Coquimbo and coast of Norway (Paris Museum). 

C. complanata differs from the other recent species by the broad 
base of the body-chamber and the very thick radii, in which the beau- 
tifully laminate edge covers almost the whole sectional area of the 
compartment, while in the others the laminate edge is restricted, and 
there is a hollow below it occupied by branches of the ovaries. (See 
pl. 63, figs. 3,3a). The terminal flanges of the parietal ribs do not have 
crenulated edges. The parietal ribs bordering the sutures seen in the 
base bear several branches in large specimens, usually symmetrical on 
the two sides of each suture, having a tree-like or candelabral appear- 
ance; the two intermediate ribs of each compartment being simple or 
forking near the end. Externally the ribs are flattened and subdi- 
vided. Near the periphery they are crossed by narrow close wrinkles, 
which are beaded by the fine radial striz. The contour varies, but I 
believe it is rarely if ever so high as the lowest C. diadema. 

Greatest diameter 74 mm.; height 28 mm. 

Greatest diameter 534 mm.; height 12 mm. 

Greatest diameter 33 mm.; height 14 mm. (compressed young speci- 
men). 

The scuta are contiguous, small; terga much smaller. 

T have seen a considerable series of this species, but only three lots 
bear locality data. One in the collection of the Academy of Natural 
Sciences, Philadelphia, is labeled California, but as it was purchased 
in London many years ago, the label is probably apocryphal. One 
of the lots in the United States National Museum is labeled West 
Africa, and another is in a box with the label Valparaiso, but these 
specimens have been in the collection many years, and the collector 
is not stated. I can not find that any definite records have been pub- 
lished since Darwin’s Monograph, except those given by Gruvel for 
specimens in the Paris Museum, from collectors of the first half of the 
last century. 


4729°—Bull. 93—16——19 
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Mr. Stebbing has shown that Darwin followed Lamarck and others 
blindly in using the name balwnaris Gmelin for this species. That 
name was introduced by Miiller in 1776 for a Danish form identical 
with C. diadema. Gmelin’s account was wholly compiled from Fab- 
ricius, who gave an excellent and unmistakable description of C. 
diadema, under the name Lepas balwnaris. Lamarck in 1802 first 
used the name balwnaris for the present species, mentioning Lalanus 
balenaris as one of the species of his new genus Coronula, though he 
did not make this perfectly clear until 1818. Morch, the Danish 
conchologist, ascribed the name complanatus to Chemnitz, who had 
given a description and characteristic figures;? but @homeite was 
heterodox in his nomenclature, and therefore Mirch must be given as 
sponsor for the name. The type-specimen is that figured by Chem- 
nitz. The name @. balanarum Blainville seems to me to have been 
merely a careless slip for balenaris, for we can hardly suppose that so 
scholarly a naturalist would intentionally coin a false and inapphi- 
cable name to replace an appropriate one which was certainly well 
known to him. All codes of nommenclaluee provide for the elimination 
of such obvious errors. 


Genus CRYPTOLEPAS Dall. 


1872. Cryptolepas Datu, Proceedings of the California Academy of Sciences, 
vol. 4, p. 300. 

Depressed Coronuline with the body-chamber shortly cylindric, 
the parietes bearing radial lamellar folds which are irregularly 
branched in adults, and are not united into a continuous wall at the 
ends and above; sheath grooved transversely; radii moderately de- 
veloped; basis membranous. Opercular valves and oral hood as in 
Coronula. 

Type—C. rachianecti Dall. 

Distribution—North Pacific, living embedded in the skin of the 
California gray whale, ee glaucus Cope. 

Cryptolepas is very closely related to Coronula, more especially +6 
Coronula (Cetopirus) complanata, which is similar in the contour 
of body-chamber and exterior; but the present genus differs by 
lacking terminal flanges uniting the radial lamelle into a solid outer 
wall, though there is sometimes a suggestive approach to that struc- 
ture. The number of radial lamelle or folds is greater than in 
Coronula,; there are four complete and two (sutural) half folds on 
each compartment, as a rule, but exceptional individuals have the 
number reduced by one or two folds. The branches of the lamellz 

1Ann. du Mus., vol. 1, p. 464. 


2“Tepas complanata polythalamia. Balanus polythalamius complanatus,’ CHEMNITZ, 
Systematisches Conchylien Cabinet, vol. 8, 1785, p. 325, pl. 99, figs. 845, 846. 
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are irregular in occurrence and arrangement, and many of them do 
not reach the periphery. Finally, the sheath is grooved transversely, 
as in Z'ubicinella and Xenobalanus. 

With the exception of the grooves of the sheath, nearly all of these 
differences from Coronula are degenerative changes apparently cor- 
related with the protected station of the animal embedded in the 
skin of the host. An outer wall is no longer needed. The branches 
of the ribs, which in Coronula serve as buttresses, have become short 
and extremely variable. In fact, the form and size of the ribs them- 
selves vary remarkably. The increase in number of parietal ribs or 
folds over that in Coronula complanata probably took place through 
the accelerated branching of sutural folds, bringing the lower 
branches down to the circumbasal border, where they appear as 
primary folds. The circumstances are similar in many phyletic 
series of shells, in which external ribs become emarginate, then bifid, 
and finally separate ribs. 

It may be concluded, therefore, that Cryptolepas is a derivative of 
the Cetopirus branch of Coronula and that its differential charac- 
ters are mainly due to the degeneration of protective and strengthen- 
ing structures, now useless because of its deep embedment in the 
skin of the host. 

But one species of Cryptolepas is known. Cryptolepas ophiophilus 
Kriiger is a member of the genus Platylepas. 


CRYPTOLEPAS RACHIANECTI Dall. 


Plate 66, figs. 1-5a. 


1872. Cryptolepas rachianecti Datu, Proc. California Academy of Sciences, 
vol. 4, p. 300. 

1874. Cryptolepas rachianecti DALL, in ScAmMMmon, The Marine Mammals of 
the Northwestern Coast of North America, p. 22, pl. 10, fig. 6. 

1903. Cryptolepas rachianectis Dall, Gruvren, Nouvelles Archives des Musé- 
um, ser. 4, vol. 5, p. 153, pl. 2, figs. 4-10; pl. 8, figs. 10, 11. 

1905. Cryptolepas rachianectis Dall, Gruvyrt, Monographie des Cirrihipédes, 
p. 274, fig. 299. 


Type.—Cat. No. 9192 U.S.N.M., from Monterey, California. 

Distribution—Bering Island to Lower California; Hawaiian 
Islands." 

The barnacle is almost wholly embedded in the whale’s skin, 
“usually on the head and fins,” only the opercular membrane and 
parts of the radii or sometimes the more prominent ribs being ex- 
posed. When the skin is removed, four to six ribs are seen on each 
compartment above. These ribs are denticulate along both sides. 
In basal view the ribs are seen to be loops of the wall, as in Coronula. 


1The last locality is given on the authority of Professor Gruvel, who found specimens in 
the Paris Museum. 
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They are finely striate vertically and crenulated at the basal edges. 
In young specimens the ribs are simple, but in old ones they branch 
more or less freely, most of the branches not reaching to the periph- 
ery. Normally there are 30 ribs and 30 lobes of the basal margin of 
the body-chamber. Rarely an individual may have one or more com- 
partments with only three or four loops of the inner wall, with 
branches parallel with and close to the upper side, so that an in- 
complete outer wall, analogous to that of Coronula, is formed. 

In section it is seen that the inner wall is very dense and solid, but 
has a friable outer layer, which is closely porous, and which forms 
the greater part of the substance of the ribs. 

The radii are as thick as the compartments and their edges are 
intricately sculptured with crimped sutural lamine (pl. 66, figs. 
5, 5a). The sheath is transversely grooved, a little shorter than the 
body-chamber, and its lower margin is not overhanging or prominent. 

The scuta are juxtaposed as in Coronula. Their upper layers 
scale off. Terga very small. 

“ Color of membranes, when ee sulphur yellow ; hood extremely 
protrusile.” 

Tt is excessively variable in size, proportion of diameter to height, 
and shape of the ribs or lamelle, which may be short, with a rounded 
(semicircular) outline, or long, and triangular in outline. The ribs 
may have many or very few branches. Apparently adult individuals 
measure as follows: 

Greatest diameter, 55 mm.; height, 15 mm. 

Greatest diameter, 49 mm.; height, 16 mm. 

Greatest diameter, 837 mm.; height, 18 mm. 

In young specimens the shape is that of a thick disk with rounded 
periphery, and the folds are simple. At all stages their free edges 
are beautifully crenulated. 

Plate 66, figure 3 represents the usual appearance in the skin of 
the whale, the hood contracted. In figures 2, 2a the lateral com- 
partment of a cylindric individual, with very short parietal ribs, 
is drawn. The usual forms have the wall triangular (fig. 5) or 
irregularly convex (fig. 5a) in section. Figures 1, 3, 4 are top views, 
la, 4a basal views. 

The porous, friable texture of the radia] lamelle make this bar- 
nacle extremely hard to disengage from the skin of the whale. Prob- 
ably the best way would be to macerate fresh specimens, or have 
them cleaned by ants or Dermestes. After being in alcohol the whale 
skin becomes extremely hard and tough, and treatment with caustic 
soda loosens part of the lamella, besides separating the compartments. 

Upon the opercular membrane, and especially in the shallow cavi- 
ties of the eroded radii, one often finds the little parasite Cyamus 
clinging. 
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According to Dr. W. H. Dall: 


This species is found sessile on the California gray whale, Rhachianectis 
glaucus Cope. I have observed them on specimens of that species hauled up 
on the beach at Monterey for cutting off the blubber, in the bay whaling of that 
locality. The superior surfaces of the lateral lamine, being covered by the 
black skin of the whale, are not visible; and the animal removed from its native 
element—protruding its bright yellow hood in every direction, to a surprising 
distance, as if gasping for breath—presented a truly singular appearance. 





U.S.N.M. 





Cat No. Locality. Collector. Notes. 
oe \Bering TSIQNd one eae oka sts sos -aeeae anes ee Grebnitzky.-......--- 
PO ESEtRE EASE on WW ASH fect atte etna ac Sut. Seatas (Naiemicis anette s wiclce csc ieiaiee 
ae ealifonnidews sc. 2 cscs ce cee Anse cae sae oe LOCKING FORE = 2-2 =. On gray whale. 
Ee tae ae ae te Seca ae at Ls e ee Seek Chas. H. Townsend... 
192 Migniereys Gilet 6.0 teen eae ee eae Wats HeeDallis ss Dry collection. 


Genus TUBICINELLA Lamarck. 


1802. Tubicinella LaAamARrcK, Annales du Muséum Nationale, vol. 1, p. B13 
1854. Tubicinella Lamarck, DARwin, Monograph, p. 480. 

Shell tubular, wider at the top in adults, composed of six equal 
compartments, belted by several or many rounded ridges, the parietes 
longitudinally striated, the outer layer porose; radii narrow; sheath 
nearly as long as the tube, marked with circular grooves; lower layer 
of the opercular membrane lining the shell nearly to the base; oper- 
cular valves four, rather large. 

Type—Tubicinella major Lamarck. 

Tubicinella may be described as an elongated Coronula without 
radial ribs. It is also related to Xenobalanus by the very long 
opercular membrane. It lives embedded nearly to the top in the skin 
of the whale. With growth the shell and opercular valves wear off 
at the top, so that the length of an adult individual represents but a 
small part of the shell formed during growth. 


TUBICINELLA MAJOR Lamarck. 
Plate 65, fig. 5. 


1802. Tubicinella (major), and Tubicinella (minor) Lamarck, Annales du 
Muséum, vol. 1, p. 468, pl. 30, fig. 1. 

1806. Lepas trachealis SHAw, Shaw and Nodder’s Naturalist’s Miscellany, 

° Vols Lt, pl. 726: 

1815. Lepas tracheeformis Woop, General Conchology, p. 31, pl. 4, figs. 1-8. 

1818. Tubicinella anulata RANZANTI, Opuscoli Scientifici, vol. 2, p. 89. 

1818. Tubicinella balenarum LAMARCK, Anim. sans Vert., vol. 5, p. 385. 

1821.. Tubicinella balenae OxEN, Naturgeschichte fiir Schulen, p. oo 

1824. Tubicinella lamarckii LracH, Encycl. Brit. Suppl., vol. 3, pl. 57 (not 
seen). 

1824. Coronula tubicinella Lamarck, BLAINVILLE, Dict. des Sci. Nat., vol. 32, 
p. 380, pl. 117, fig. 5 
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1854. Tubicinella trachealis Shaw, Darwin, Monograph, p. 431, pl. 17, 
figs. 3a—3e. 

1900. Tubicinella trachealis Martocu, Trans. South African Philos. Soe., 
pp. 1-6, figs. (mode of growth). 

1903. Tubicinella trachealis Shaw, Grover, Deutsch Siidpolar-Expedition, 
1901-1903, vol. 11, p. 216. 

1910. Tubicinella “striata Lamarck’ Stepping, Annals of the South African 
Museum, vol. 6, p. 573.7 

Of the three specimens contained in the United States National 
Museum, one is labeled Isle of France, Isaac Lea collection. The 
others, without data, are rather remarkable for the wide spacing of 
the annul. That shown in plate 65, figure 5, is 50 mm. long, 174 mm. 
in greatest diameter. The series in the ealteesan of the Academy of 
Natural Sciences in Philadelphia is without locality. I do not know 
that it has been found on any whale in North American waters. 
Darwin gives the localities: Southern Pacific Ocean, western South 
America, New South Wales, Cape of Good Hope. Gruvel, Marloch, 
and Stebbing have given South African localities. It lives on the 
southern right whale Balena australis, on the upper jaw, forehead, 
and over the eye. 

In the year 1650, specimens of Z'ubicinella were observed on the 
head of a whale found dead on the coast of Syderoe, one of the Faroe 
Islands, according to Doctor Olac Worm, who gives two character- 
istic figures in his Museum Wormianum, page 281, published in 1655. 
This is the only reference I have found to the occurrence of Z'ubz- 
cinella in the Northern Hemisphere. 


Genus XENOBALANUS Steenstrup. 


1851. Xenobalanus (globicipitis) Srrmnstrur, Videnskabelige Meddelelser 
fra den naturhistoriske Forening i Kjébenhavn, pl. 3, figs. 11-15. 
1852. Xenobalanus STEENSTRUP, Oversigt over det Kongelige danske Vi- 
denskabernes Selskabs Forhandlingar, Februar, 1852, pp. 158, 161. 
1852. Siphonicinella (Darwin), SrreNsTrrup, Oversigt over det Kongelige 

danske Videnskabernes Selskabs Forhandlingar, Februar, 1852, p. 160. 
1852. Xenobalanus StrENsTRUP, Videns. Meddel., p. 62. 
1852. Siphonicella Darwin, Monograph on the Lepadide, p. 156. 
1854. Xenobalanus Darwin, Monograph on the Balanides, p. 4388. 

It is described by Darwin as having “ shell almost rudimentary, 
star-formed, composed of six compartments; with a long peduncle- 
formed body rising from the middle; opercular valves none.” 

This animal has a striking superficial resemblance to Concho- 
derma (Otion) auritum, which is also found on cetacea, though 
never attached directly to the skin. 





1Mr. Stebbing has, in my opinion, taken the first word of Lamarck’s diagnosis for a 
specific name. That the words inclosed in parentheses in Lamarck’s paragraphs are the 
real specific names is demonstrated by his following paragraph, where he says that 
“Le citoyen Faujas * * * m’a dit que le twbicinella major a été découvert dans les 
mers du sud de lAmérique.”’ 
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The morphology of Yenobalanus has been very fully discussed by 
Darwin, who has demonstrated its relationship to other Coronuline, 
and especially to Zubicinella. He writes: 


In the shell the affinity is almost equally close to Coronula and Platylepas, 
but considering the whole animal, the affinity is somewhat closer to Tubicinella. 
Xenobalanus may indeed be described as a Tubicinella without opercular 
valves—with the opercular membrane thickened down to the basis—and with 
the shell, excepting the few last-formed basal zones of growth, almost wholly 
removed by the breakage of its upper end; this remnant of a shell, however, 
presenting some strong points of resemblance to Coronula. 


The tendency toward degeneration of the opercular valves, notice- 
able in Coronula, culminates in \enobalanus, where they are entirely 
wanting; but the hoodlike borders of the oral orifice are developed 
more than in the other genera. 


XENOBALANUS GLOBICIPITIS Steenstrup. 


Plate 65, figs. 2, 2a, 2b. 


Distribution—Northern Atlantic, near the Azores between Ma- 
deira and England, and the Faroe Islands; New England, on the fins 
of the blackfish, Globiocephalus. 

Tt is described by Darwin as follows: 


General appearance.—The shell is in an almost rudimentary condition, and 
appears like a small white irregular star, embedded up to its top in the skin 
of the porpoise. Out of this thin, star-shaped shell a cylindrical flexible, 
peduncle-formed body springs, which forms the main part of the animal; it is 
narrow where coming out of the central cavity of the star, but soon acquires 
its full diameter; at the upper end it has a reflexed hood, and hence is broader, 
and this has the appearance of forming a capitulum, like that of a pedunculated 
Cirripede. This pseudo-capitulum is formed by a membranous refiexed collar 
or hood, which is very narrow at the lower end of the orifice, close under the 
mouth, and becomes wider and wider toward the upper and carinal or posterior 
end of the orifice; hence the lower reflexed edge of the hood is only slightly 
oblique or even nearly transverse. The orifice leading into the sack is large 
and nearly in the same straight line with the peduncle; it is a little hollowed 
out in the middle at the upper end, and on each side of this medial hollow there 
is a small, rounded projection or horn, not perforated, but hollow, as may be 
seen by turning up the hood and looking at its under side. These two little 
horns curiously bring to mind the ear-like appendages in Conchoderma aurita 
(Otion), but these latter are perforated, open into the sack, and point outward. 
The peduncle-formed body answers, as we shall presently see, to the main part 
of the shell in T'wbicinella, and the hood, as it would appear, to the lips of the 
sack-aperture, which project between its scuta and terga; of these valves there 
is not here a trace. The whole surface is smooth and is formed by rather thin 
membrane of an orange color; but from the color of the underlying corium 
the whole appears of a dark chocolate red, the reflexed hood being rather lighter 
colored. 

The part forming the hood apparently answers to the protuberant lips of 
the operculum, and the lower part to the subeylindrical shell of T’ubicinella ; 
both shell and peduncle in the two genera being wider at top than at bottom. 
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If in imagination we chip away (an action always in progress) the whole 
upper part of the sheil of JY'ubicinella, leaving only two or three zones of 
growth at the base, we shall convert it into a Xenobalanuws, with every internal 
part and organ occupying the same relative position; for it should be borne 
in mind that the shell of Twbicinella is lined close down to the basis by the 
opercular membrane, and this is strictly comparable with the outer mem- 
brane of the pseudo-peduncle of Yenobalanus. The body, as in Tubicinella, is 
attached in a vertical position, with the longer axis of the thorax and of the 
much elongated prosoma extending in the direction of the longitudinal axis 
of the pseudo-peduncle. 

So far as I can see, the American specimens do not differ from 
European. The color (in alcohol) is nearly black, and the ordinary 
length is from 30 to 40 mm. They grow in close groups. The lo- 
calities represented in the United States National Museum are North 
Dennis and Woods Hole, Massachusetts, on the tips of the flippers 
of Globiocephalus intermedius, and Albatross station 2424, 386° 41’ 
37’” north latitude; 74° 42’ 15’’ west longitude, on porpoise. 

A form which may be called variety pallidus is represented by a 
group of similar individuals, No. 2390, from the Fish Commission, 
1875, labeled in Professor Verrill’s hand “from tips of flippers of 
Globiocephalus intermedius.” ‘The locality is doubtless New Eng- 
land. They are hght buff on one side, tinted with russet on the 
other. Length 43 mm., diameter of shell 5 mm, (pl. 65, fig. 1). 


PLATYLEPADID Serres. Oral opening not protected by ahood. Each 
of the wall compartments has a median longitudinal sulcus or im- 
Pression. 

Genus PLATYLEPAS Gray. 


1825. Platylepas Gray, Annals of Philosophy, new ser., vol. 10, p. 105, 
monotype P. pulchra Gray (=P. bisserlobata Blainyville, according to 
Darwin). 

18382. Columellina Bivona, Effemeridi Sci. e Lit. Sicilia, type C. bisserlobata, 
pl. 3, fig. 1 (not seen). 

1854. Platylepas Gray, Darwin, Monograph, p. 424. 

Form conic, the base being decidedly larger than the orifice. Com: 
partments six, each bilobed, at least inwardly, and produced so as 
to form six midribs, which support the outwardly convex, mem- 
branous basis. Sheath short. Basal and inner edges of parietes 
sharply ribbed. Opercular valves occupying the whole length of 
the orifice, their upper surfaces scaling off with growth. 

Type—P. hexastylos (Fabricius). 

Distribution.—Tropical and warm temperate seas, partly embed- 
ded in turtles, manatees, sea-snakes, and fishes. 

This genus consists, at present, of four species, of which only one 
can be considered at all well known. The others are known by 
single or very few lots. The essential feature of Platylepas is that 
its membranous basis is supported by proplike midribs formed by 
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the infolded median parts of the parietes. These props also sup- 
port the low dome of the wall, which without them would easily be 
stove in by the impacts incident to its station on turtle shells. In 
other embedded barnacles the base is smaller relative to the size of 
the body-chamber. In some species the outer layer of the parietes 
is permeated with minute pores, as in many other Coronuline. 

Only P. hexvastylos is known from eastern American waters. The 
other species described are: 

Platylepas decorata Darwin,’ Galapagos Islands, ete. 

Platylepas ophiophilus Lanchester,? Malay Peninsula, on the sea- 
snake “nhydris curtus. 

Platylepas kriigeri, new name for Cryptolepas ophiophilus Kriger.’ 
Bangkok, Siam, on the sea-snake Déstira; Gwadar, Beluchistan, on 
the tail of Hydrophis. 

Though rather incompletely described, this species seems to be quite 
distinct from P. ophiophilus Lanchester and P. decorata Darwin. 
It certainly is not a Cryptolepas. 


PLATYLEPAS HEXASTYLOS (O. Fabricius). 
Plate 67, figs. 1-1e, 3. 


1798. Lepas hexastylos O. Fasricrus, Skrivter af Naturhistorie-Selskabet, 
Vole Hert 2. py oo, Die JO fies. 1,22: 

1824. Coronula biserlobata Dr Briatnvitte, Dictionaire des Sciences Na- 
turelles, vol. 32, p. 379, pl. 117, fig. 1 (republished in Manuel de Mala- 
cologie, p. 600, pl. 8G, fig. 1). 

1825. Platylepas pulchra Gray, Annals of Philosophy, new ser., vol. 10, p. 
105 (Corsica). q 

1825. “C. biserloba Ranz,’ Gray (not of Ranzani), Annals of Philosophy, 
new ser., vol. 10, p. 105. 

—.. Coronula californiensis CHENU, Illustrations Conchyliologiques, pl. 1, 
fig. 4 (sur les Cétacés, Californie). 

1854. Platylepas bissexlobata DARWIN, Monograph, p. 428, pl. 17, figs. la—1d. 
(Mediterranean, on turtles; River Gambia and Honduras, on manatee; 
Moreton Bay, Australia, “apparently attached to the dugong of that 
Coast 7)\. 

1884. Platylepas bissexlobata Blainville, P. FiscHrer, Bull. Soc. Zool. de 
France, vol. 9, p. 359 (New Caledonia, on Halicore dugong). 

1903. Platylepas bissexrlobata Blainville, Gruver, Nouv. Ann du Muséum, 
ser. 4, vol. 5, p. 151, pl. 3, fig. 18 (Sicily; type of Coronula concentrica 
Valenciennes MS.). 

1912. Platylepas bissexlobata (de Blainville) Krucrr, Abhandl. K. Bayer. 
Akad. Wissensch., Suppl.-Bd. 2, 8 Abhandl., p. 13 (Timor S¢a, on 
Chelone imbricata). 


Type—Probably lost; from the Mediterranean. 





11854, Monograph, p. 429. 

2 Proc. Zool. Soc., London, 1902, pt. 2, p. 371; pl. 35, figs. 5-5b. 

21912, Abhandlungen der math.-phys. Klasse der K. Bayer, Akademie der Wissen- 
schaften, Suppl.-Bd. 2, 8 Abhandl., p. 12, figs. 6-10; pl. 3, figs. 7, 8. 
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Distribution.—Tropical and subtropical seas, on turtles (Caretta 
caretta and Thalassochelys imbricata); also on the African and 
American manatees’ the dugong, and a variety on Lepisosteus. 

The barnacle is much depressed and broadly oval or circular; orifice 
oval. Each compartment is divided by a median radial sulcus, which 
does not reach to the orifice in small individuals. Surface elegantly 
sculptured with close concentric ridges, and sometimes (especially 
where worn) showing fine radial strive. The outer layer is permeated 
by fine pores. Radii rather narrow, transversely crenulated near and 
at their edges. Basal and inner margins sharply septate. Sheath not 
over half the length of the compartments, hollowed out beneath. 
Each compartment bears an internal buttress or prop, the mem- 
branous basis being stretched over them. 

Darwin says of it: 

Seuta oblong, about twice as long as broad, with the rostral end rounded, 
rather narrower than the other end, and curled a little inward. Terga of 
nearly the same shape and nearly as long as the scuta; the carinal end is rather 
more pointed than the scutal end of the valve, and when viewed internally, the 
growing surface of this end is seen to be bluntly pointed. In both valves the 
upper layers of shell usually scale off. 

The distribution of this species is wide, as would be expected from 
the wandering habits of the sea turtles it lives upon. Moreover, it 
appears to have a variety of hosts. All of the localities I have seen 
reported are given in the reference paragraphs above. So far as 
I know, it has not been reported from our west coast except by 
Chenu, an authority of no great weight. 

There is a series of the typical form, agreeing well with Fabri- 
cius’s figures, in the collection in the Academy of Natural Sciences 
from Osprey, Florida, taken from Caretta caretia by Mr. Baker 
(pl. 67, fig. 3). They measure up to 17 mm. in diameter. In profile 
view the base is seen to be as convex as the upper surface in most 
small examples, but less so in the larger. I took a series of smaller 
specimens from a loggerhead turtle captured in Delaware Bay 
(pl. 67, figs. 1-1¢). The form is very much depressed; diameter, 
9 to 10} mm. The median sulci of the exterior are far less sharply 
impressed than in the Florida examples, and the sharp septa within 
the basal edge are longer. Both of these peculiarities, as well as 
the considerable length of the internal props, may be due to imma- 
turity, but from the worn condition and nearly uniform size of the 
largest examples, I imagine that they are full grown, and represent 
a shightly different race. 

Of the synonyms cited above, the names hewxastylos, bisexlobata, 
californiensis, and concentrica were based upon the depressed form 
figured in plate 67, figure 8, and are therefore, I believe, exactly 
synonymous. P. pulchra Gray has not been described, but Darwin, 
who had seen the type, placed it in the synonymy of U. bisexlobata. 
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Darwin seems to have included barnacles varying a good deal in 
shape in this species, though the existing descriptions and illustra- 
tions give only an inadequate idea of the forms seen by him. There 
is a small individual in the Isaac Lea collection, United States 
National Museum, from Sicily, which probably represents a sub- 
species (pl. 67, fig. 4). It has steep, convex sides, deep median 
clefts in the compartments, but the internal midribs are slender 
and project but little. The septa are very numerous, sharp, and 
close; greatest diameter, 8.5 mm.; height, 4.8 mm. From the ap- 
pearance of this barnacle I suspect that it did not live on the shell 
of a turtle. There is some orange-colored skin adhering in the 
furrows of the lower part of the parietes. 

P.h. ichthyophila, new variety, plate 67, figure 2. Specimens taken 
by Mr. Joseph Willcox from a Lepisosteus caught in brackish water 
in Hernando County, Florida, are small, very thin, and delicate, oval 
or rounded, 7 to 8 mm. in diameter. The ruge of growth are re- 
duced, and on some compartments absent. Median sulci of the com- 
partments shallow, probably on account of immaturity. The inter- 
nal midribs or props are more slender than in P. hexastylos, scarcely 
sculptured. Internal septa of the edge much less nwmerous than in 
hewastylos, and projecting toothlike at the edge. There are four 
or five principal septa on each side of the midrib in the rostrum 
(pl. 67, fig. 2). 

So far as I now this is the only record of a barnacle attached 
to a fish. It was identified as Platylepas decorata Darwin by Dr. 
John A. Ryder.* 


CYLINDROLEPAS, new genus. 


Form cylindric, the orifice and base of equal size; bases of the 
compartments obtusely dentate, the median tooth of each compart- 
ment larger, slightly inflected; sheath very long, not quite reaching 
to the base. Basis and opercular valves as in Platylepas. Living 
embedded up to the orifice in the skin of turtles. 

By its deep embedment and small size this barnacle resembles 
Stephanolepas, but it differs by the strictly cylindric shape and the 
denticulation of the bases of the compartments; Stephanolepas being 
cup-shaped, the base much smaller than the orifice, and the basal 
edge not dentate. The prominent midribs of the compartments of 
Plaiylepas are represented in Cylindrolepas by slight prominences 
of the basal borders—vestigeal structures, now useless in consequence 
of the altered shape of the barnacle. Unlike Platylepas, the sheath 
is nearly as long as the compartments. 

Type—Cylindrolepas darwiniana, new species. 


1American Naturalist, vol. 15, July, 1879, p. 4538 
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CYLINDROLEPAS DARWINIANA, new species. 
Plate 68, figs. 3-30. 


Type.—No. 2057 A.N.S.P. 

Locality West Indies? embedded in the skin (not the shell) of 
sea turtles (Robert Swift). 

The barnacle is hexagonal, the carinorostral diameter a little larger 
than the lateral, of about equal diameter from base ‘to summit; 
whitish, with fine sculpture of close transverse wrinkles, and on the 
carina and carinolateral compartments a few low, coarse vertical 
ribs. The compartments when isolated are square. Their summits 
are beveled and polished, apparently by wear. A median fold or 
filled sulcus is indicated on the polished summit by a small depression 
filled with the softer and dull substance of the outer layer; and on 
some compartments a slight, mesial sulcus is visible externally. The 
radii are represented by narrow sulci; their edges are distinctly 
septate. The lower edges of the compartments have about three short, 
vertical, blunt teeth on each side of a larger median tooth, which 
bends slightly inward, and is homologous with the prop or midrib 
in typical forms of Platylepas. The sheath is delicately striate 
transversely, and stops a little short of the basal edges of the com- 
partments. The scuta are in contact with the terga, and together they 
stretch from end to end of the orifice. Carinorostral diameter, 4 
mm.; lateral diameter, 3.8 mm.; height, 3 mm. Some individuals 
are slightly larger, greatest diameter 5.3 mm. 

These barnacles were in the collection of Robert Swift, one time 
United States consul in St. Thomas. His collection was almost 
wholly of West Indian mollusks—few, if any, from any other region. 
He also collected West Indian barnacles. It is likely therefore that 
this species, which had no locality, was found in the West Indies. 
In any case, the species differs so widely from those described that 
it should be easily recognized. 

The specimens of Cylindrolepas were embedded in a very hard 
yellowish substance showing but little structure. Dr. Thomas Bar- 
bour, of the Museum of Comparative Zoology, to whom I applied, 
concluded that it is the salt-water cured, sun-dried skin of either a 
loggerhead or green turtle, probably from between the neck and 
flippers or around the base of the tail. 

On account of its small size and deep embedment Cylindrolepas 
is likely to escape notice. It may turn out to be common and widely 


distributed. 
Genus STOMATOLEPAS Pilsbry. 


1910. Stomatolepas Pitspry, American Naturalist, vol. 44, p. 304. 

Wall bowl-shaped, the orifice far larger than the base; compart- 
ments six, suleate down the middle, with the outer layer composed 
of imbricating calcareous scales arranged in chevron pattern; inner 
layer projecting above, finger-nail like, beyond the outer, its basal 
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edge thin and simple; sheath very long, transversely grooved, with- 
out a distinct lower edge. Opercular valves long and narrow, thin, 
the outer layer not deciduous. Basis membranous, 

Type—Stomatolepas pregustator. 

Station—In the mucous membrane of the gullet of sea turtles. 

Stomatolepas and Stephanolepas form a little division in the 
group of turtle barnacles, characterized by the simple, thin basal 
edges of the compartments, which are without teeth, ribs, or lamine. 
The presence of an external shallow median sulcus in each compart- 
ment shows that their ancestors were Platylepas-like barnacles, since 
this sulcus is doubtless the vestige of an infolding of the wall. The 
elaborate sculpture of the exterior of Stomatolepas seems to be a 
development of the sculpture of Platylepas, which is formed of con- 
centric wrinkles cut into beads by radial strie. In Stomatolepas the 
wrinkles assume an oblique direction and the beads are prolonged 
to form scalelike processes. 


STOMATOLEPAS ELEGANS (0. G. Costa). 
Plate 68, figs. 2, 2a. 
1838. Coronula elegans Costa, Di alcuni Balanidi app. al Regno Napoli, 
1838 (p. 17 of separate copy), in Atti Accad. Sci. Napoli, vol. 5, 1843, 
Disa woes, Dimes al 23: 
1839. Chelonibia elegans CosTa, Fauna del Regno di Napoli, Cirropedi, p. 14. 

Distribution.—Taranto, Italy, the host unknown. 

It is described by Costa, as follows: 

Coronula with the tube conic-truncate, prominent areas bipartite, elegantly 
scrobiculate, the scales coriaceous, depressed areas smooth, internal lamina 
having naillike projections. Opercular valves four, smooth, subequal; color 
orange. Breadth 4 lines, altitude 2 lines. 

T am giving copies of Costa’s description and figures in order to 
direct attention to this lost species, which will probably be found 
again in the throat of sea turtle. I suspect that it may be identical 
with S. pragustator, yet the differences in the color and the external 
sculpture of the parietes, if not due to careless drawing, may indi- 
cate a distinct species. 

STOMATOLEPAS PRAEGUSTATOR Pilsbry. 
Plate 68, figs. 1, la, 1b. 
1910. Stomatolepas pregustator Prrspry, American Naturalist, vol. 44, p. 
304, fig. 1. 

Type.—Cat. No. 1851 A.N.S.P., from Tortugas, Florida, par- 
tially embedded in the mucous membrane of the upper end of the 
gullet of Caretta caretta. Edwin Linton. 

General form is that of a broad, shallow bowl, the diameter of 
the base about half that of the oral orifice. The inner layer of the 
compartments is thin, white and glossy, and projects well above the 
outer layer, the upper ends of the compartments being smooth, 
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sharp, and arched. The outer layer is chamois colored, and scaly. 
There is a groove down the middle of each compartment, and a tri- 
angular smooth area, where the outer layer is wanting, at the base. 
A shght ridge encircles the wall above the middle, marking the 
limit of the portion of the barnacle embedded. The scaly surface 
is produced by delicate ribs bearing series of flat lobes or digitations, 
the ribs being arranged en chevron on each compartment, and the 
lobes or scales of one rib imbricating upward over the bases of the 
next. Upon the upper-part, above the encircling ridge, the scales are 
larger and arranged in nearly horizontal rows. 

The sheath covers fully two-thirds the height of the compart- 
ments, is glossy, white, and regularly grooved transversely. Lis 
lower edge is continuous with the smooth inner surface. The basal 
edges of the wall plates are thin and smooth. 

The basis is entirely membranous and flat. 

Rostrocarinal diameter, 6.7 mm.; lateral diameter, 6 mm.; height 
3 mim. 

The opercular valves protect less than half the area of the orifice, 
but extend nearly its whole length. They are very thin, glossy, 
white, and smooth both outside and within. They are long and nar- 
row, the terga in contact with the scuta but not articulated or inter- 
locking in any way. The scuta are longer than the terga, tapering 
to a point at the rostral end, obliquely rounded at the tergal end. 

Costa’s paper of 1838, describing and figuring Coronula elegans, 
was not contained in our library at the time I described Stomato- 
lepas, and his species has never been mentioned by any other author 
so far as I know. While it seems likely that the Mediterranean and 
American forms are specifically the same, there are certain differ- 
ences which influenced me to leave them apart until an actual com- 
parison of Mediterranean examples can be made with our form. 
Costa describes elegans as orange in color, but this might be on 
account of the dry tissues of the host adhering to the barnacle. His 
figure shows the parietes evenly scaled, while in our form the squama- 
tion of the upper part differs rather conspicuously from the lower 
portion. This would be an important distinction if confirmed, but 
it might easily be due to insufficient observation on the part of Costa’s 
artist. 


Family CHTHAMALID &. 
1854. Chthamaline Darwin, Monograph, p. 446. 

Sessile barnacles in which the walls are not porous; the rostrum 
has ale; or when concrescent with the rostrolateral compartments, 
the composite plate has radii, or overlaps the lateral compartments. 
The rostrolateral compartments (when not fused with the rostrum) 
are without alee on either side. The labrum has a concave, not notched 
edge, and is often swollen or “ bullate” externally. The lower angle 
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of the mandible is pectinated. The cirri of the third pair resemblo 
the fourth and later pairs of cirri, or are of intermediate character 
between the second and fourth. 

Every Balanoid barnacle in which both rostrum and carina have 
ale belongs to this family; but it includes also one genus—Pachy- 
lasma, with the satellite or subgeneric groups /7evelasma and Bathy- 
balanus—in which some species have the rostrolateral compartments 
wholly concrescent with the rostrum in the adult stage, thus having 
a wall like that of Galanus. 

This family is more primitive than the Balanide, and in most of 
its departures from Balanid organization it approaches or is like the 
Lepadomorpha. 'The labrum is like that of Verrucide and the 
pedunculate groups; also the mandibles and to a less extent the 
maxule. The third pair of cirri is like the succeeding pairs, and 
not, as in Balanide, modified to resemble the second pair. Caudal 
appendages are often present (never in Balanide). The rostrolateral 
compartments are often retained as separate plates, but in Balanidee 
they are always concrescent with the rostrum. 

The genera differ a good deal in the degree in which old characters, 
such as the caudal appendages, have been retained. Advance has 
been in the simplification of the wall by reduction of the number of 
compartments. In Catophragmus all of the compartments of the 
ancestral Balanomorpha may be presumed to be present. In Octo- 
meris the outer whorls have been lost, leaving eight. Two phyletic 
series lead from this point: (1) Pachylasma and Lexelasma, culmi- 
nating in a hexamerous wall, and (2) Chthamalus and Chamesipho, 
the latter tetramerous. 

There has been parallel and of course totally independent reduc- 
tion of wall-compartments in the two families Balanide and Chtha- 
malidee, as shown in the following table, in which the leading genera 
of both families are grouped to show the number of compartments 
and the relationship within each series: 
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Structurally, the Chthamalide stand between the Balanide and 
the pedunculate cirripedes, but the most primitive members now 
existing of the two families are as unlike as the highest in essential 
structure. In fact, the nearest approximation is found in some of the 
more evolved members of each series, such as Pachylasma and Ba- 
lanus—forms which have been similarly remodeled. The common 
ancestor of the two families may be presumed to be a Mesozoic genus 
approximating Catophragmus or Octomeris in structure of the wall. 

Chthamalidz are very rare as fossils, but it is evident that they 
arose well down in the Mesozoic. Chthamalus darwini Bosquet of the 
upper cretaceous is a typical species, so far as the walls are concerned, 
and Hexelasma appears in a gigantic species in the Miocene. As 
neither of these can be considered primitive, it is obvious that the 
family has had a long history. Indeed, it is probably now decadent. 
Characteristics suggesting this view are the strikingly discontinuous 
distribution of the species of most of the genera; the small number of 
species and their strong differentiation. These peculiarities are most 
marked in the most primitive and presumably oldest genera. Chtha- 
malus, a relatively evolved genus, is the only one which is generally 
distributed. The others have the appearance of disconnected frag- 
ments lingering like Limulus, the Dipnoi, or the struthious birds, 
from an earlier time of wider distribution. As yet there is no palon- 
tological evidence for this view. 

In the stations chiefly occupied by Balanide—that is, from low- 
water mark to the edge of the continental shelf, at about 100 
fathoms—the Chthamalide seem to have been almost crowded out 
of the race. Chthamalus, the only prolific and generally distributed 
genus, mainly inhabits a higher zone on the shore than Balanus. 
Pachylasma and the closely related Hexelasma are mainly inhabitants 
of deep water, where Balanus is rare. Other genera have very few 
species. Only two species of Octomeris, two of Chamasipho, and 
two of Catophragmus—all very local and most of them rare— inhabit 
the shore zone, where they compete with Balanus and, more espe- 
cially, Zetractita. 

We owe the establishment of this family solely to the taxonomic 
genius of Darwin, who first brought the genera together and dem- 
onstrated their relationships. J have examined and dissected many 
more species, I suppose, than anyone else, and I find all of the evi- 
dence supports Darwin’s views. I have not found any facts favoring 
Professor Gruvel’s distribution of the genera into the three families 
Octomeridzx, Hexameride, and Tetrameride, among Balanid genera. 


KEY TO GENERA OF CHTHAMALID. 


a’. Four compartments, the carina and rostrum having ale; sutures more or less 
ODL bere te aa NI Ua Chamesipho.* 


1This genus is not contained in the United States National Museum. 
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a’. Six compartments. 
b*. Rostrum having als like the carina, the adjacent rostrolateral compart- 
ment without alse on either side. = =- Chthamalus (p. 293). 
bd. Rostrum overlapping the adjacent lateral compartments, which have al 
on the rostral side. 
c. Basis calcareous. 
a, Compartments, except the carina, having distinctly differentiated 
Ren CUT mee eee ke St on Ee a ee ars EE ie Bathybalanus.* 
@. Radii wanting or not distinctly differentiated from the parietes. 
Pachylasma (p. 327). 
c*, Basis membranous, at least in the center; no radii___Hexelasma (p. 329). 
a, Wight compartments at least. 
b*. Rostrum and rostrolateral compartments closely united by linear su- 
SRE EG eee edie oe os El a Se a Se Pachylasma (p. 827). 
b*, Rostrolateral compartments as distinct as the others; rostrum with ale. 
c’, No accessory compartments outside the eight composing the wall. 
Octomeris (p. 334). 
ce. Wall surrounded with short accessory compartments outside. 
Catophragmus (p. 334). 


Genus CHTHAMALUS Ranzani. 


1817. Chthamalus RANZANI, Opuscoli Scientifici, vol. 1, p. 276 (no species 
mentioned. ) 

1818. Chthamalus RANZANI, Opuscoli Scientifici, vol. 2, p. 838 (for C. glaber 
and C. stellatus). 

1837. Huraphia Conran, Journ. Acad. Nat. Sci. Philadelphia, vol. 7, p. 261, 
monotype #7. hembeli. 

1854. Chthamalus Ranzani, Darwin, Monograph, p. 447. 

Compartments six; rostrum similar to the carina in being provided 
with ale; rostrolaterals triangular, without ale, the sheath having 
a narrow projection. Carinolaterals wanting. Basis membranous 
or covered with a calcareous layer formed of the inflected basal edges 
of the compartments. 

Labrum with the concave or straight edge toothed or hairy. Man- 
dible with the lower part pectinated. First two pairs of cirri short, 
densely spinose, the third pair much longer and bearing spines like 
those of the later pairs. 

Type.—Chthamalus stellatus (Poli). 

Distribution —Nearly world wide, in the littoral zone. 

Chthamalus is one of the most distinct genera, really forming a 
subfamily of the Chthamalide, distinguished by the persistence of 
the rostrolaterals as distinct compartments and the loss of carino- 
laterals. It differs essentially, therefore, from other hexamerous 
Chthamalidx, in which the rostrolaterals are concrescent with the 
rostrum, and the carinolaterals persist as separate compartments. 
The shape of the rostrolateral compartments, which have no als, 
is extremely characteristic of the genus (pl. 73, fig. 2e; pl. 75, fig. 1). 


1 This genus is not contained in the United States National Museum, 
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The Chthamali are exclusively littoral barnacles, many of them 
living higher up the beach than most Balani. They rarely, if ever, 
live below low tide. They are usually attached to stones, other bar- 
nacles, and molluscan shells, but I have seen one species on rushes, 
evidently from some inside bay or passage. Sometimes they occur 
on other barnacles attached to floating objects. The walls and valves 
are particularly subject to corrosion, owing partly to their exposure 
to the buffets of the surf, partly to the unusually large amount of 
animal matter they contain—chitinous films and pores occupied by 
filaments from the mantle. This corrosion obscures the external char- 
acters so much that scarcely any sample can be identified without a 
deliberate examination of the opercular valves. Even these are sub- 
ject to great alterations in outline, the effect of erosion of their outer 
layers. In corroded individuals the sutures of the opercular plates 
form a figure the shape of the Greek letter V’. 

The valves and compartments of alcoholic or fresh specimens may 
be isolated and cleaned under the dissecting microscope, but dry sam- 
ples must be boiled or soaked in caustic potash to free them of the 
adherent tissues. After that I have found it convenient to mount 
the opercular valves with glue or mucilage on slips of black card, 
so that they may be examined under the microscope without risk of 
loss—nearly all of them being diminutive objects of only a few milli- 
meters’ extent. 

Taking the characters of the mouth parts and cirri into account, 
and making due allowance for distortion and corrosion, and the fre- 
quent tendency to become cylindric, the species are not very hard to 
determine, after one becomes accustomed to Chthamali, except in the 
group of forms typified by C. stedlatus, and widely spread in the 
Atlantic and communicating seas, and in the oriental seas. I believe 
that the definition and full illustration of a number of subspecies 
will materially simplify the study of this group, and a partial revi- 
sion has been attempted. A very large amount of oriental material 
must still be collected and overhauled before we can claim to have a 
fairly complete knowledge of the tropical Indo-Pacific species. 

Thanks to their paltry and insignificant appearance, Chthamali 
are apt to be overlooked, and our collections would be much poorer 
than they are were it not that they may often be found on the larger 
barnacles and shells in museums. 

The supposed difficulty of the genus has probably deterred natural- 
ists from undertaking serious study of the group. Only one recent 
species has been described in more than 60 years since Darwin’s 
monograph appeared. 

I have not seen C. dentatus Krauss (South Africa), or C. stellatus 
var. depressa Poli (Mediterranean, etc.). C. antennatus Darwin is 
in the collection of the Academy of Natural Sciences from Richmond, 
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Victoria. C. ligusticus De Alessandri, of the Italian Pliocene and 
C. darwini Bosquet, of the upper Cretaceous of Vaels, Belgium, are 
fossil species not known to me by specimens. All other described 
species are in the United States National Museum and are noticed 
below. 

With the exception of the Hawaiian C. hembeli, all of the species 
are small, rarely exceeding 12 or 15 mm. in diameter, and more 
often half that size. They are generally conic or depressed, but 
sometimes cylindric. The opercular valves are deeply locked or 
mortised together. The tergum never has a long or distinctly formed 
spur. 

In many species of Chthamalus the terminal segments of the 
second pair of cirri have one or several broad or lanceolate spines 
with conspicuously serrate edges, as in figures 820, e. I have not 
dissected enough individuals of any one species to determine the 
value of these spines as specific characters. They may perhaps vary 
with the age of the individual. They are somewhat similar to the 
spines from the first two pairs of cirri of I/7tella figured by Kriiger, 
and supposed by him to have a sensory function. This appears to me 
doubtful. Throughout the Balanomorph cirripedes one often notices 
that some of the spines become delicately pinnate toward the end, but 
T have not noticed such a specialization of this structure in any genus 
but Chthamalus. 

In the maxilla the spines are arranged in three groups: An upper 
group of two or three large and several small spines, followed by a 
notch; a middle group partly of rather large spines, and a lower 
group of mainly smaller spines. The species differ among themselves 
in the number and length of the hairs on the upper and lower borders 
of the maxilla and in the shape of the spinose edge, but with a few 
exceptions the maxille are a good deal alike throughout the genus. 

The mouth parts and cirri of Chthamalus deserve a much more ex- 
tended examination than I have been able to find time for. 

The modifications of the mandible, etc., may be found to give the 
best characters for subdivisions of the genus, but its structure is 
unknown in some of the species, so that I have been unable to use 
these characters in the key to species. There are two main groups: 

I. Mandible having four teeth followed by an even, comblike row of narrow 
spines, below which the lower extremity is trispinose. The upper tooth is 
much larger than the other three; the third and fourth are usually bifid 
at the tips. Spines of the lower extremity are usually unequal, 

@. Spines between the fourth tooth and lower point are very numerous, 

narrow, and crowded. (See p. 308, fig. 84d.) 
b*. Cirrus iii with one ramus far longer and more slender distally than the 
DEL eae sae NE el a Sie Sa EK ae C. cirratus. 
b?. Rami of cirri iii not very unlike: C. stellatus, C. s. angustitergumn, C. 
fragilis, C. dalli, C. anisopoma, C. challengeri, C. scabrosus, 
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a, Spines between the fourth tooth and lower point are fewer, compara- 
tively coarse, and distinct, easily counted (fig. 90) --_-__ C. malayensis. 
Il. Mandible haying three large teeth and a broad lower extremity set with 
many spines, which are largest at the end, decreasing above and be- 
low it. 
. Without caudal appendages. 
are Anterior ramus of cirrus iii much longer than posterior, with spines 


in cireles; onthe distal: segments= 22 ee ee eee C. antennatus.* 

b?, Third pair of cirri much longer than second, second pair having coarsely 
pectinated Terminal SpInNeS= 25 2s oo ee eo eee C. dentatus. 

. Third pair of cirri having a few basal segments thickly covered with 
Spinessiilike the “second: pairs2= = a" oe Bees eee C. intertertuss 
baeMaxilla and, Ginsinormalss. 6 eae ee eee ee C. withersi (fig. 91). 


b°. Maxilla densely crowded with subequal spines. Posterior ramus of 
cirrus ii long, like the following cirri; dense short tufts between the 

SpInes of tesla ter eirg re ee es C. hembeli (fig. 97). 

a. Having lone caudal appendages22-= ===) e C. caudatus (fig. 92). 


KEY TO SPECIES OF CHTHAMALUS. 


The keys for the determination of specimens constructed by Hoek — 


and Gruvel from Darwin’s descriptions will not work in actual prac- 


tice. Gruvel’s key is workable with the most perfect specimens, but — 
not with much of the material one encounters, since the characters 


used are often corroded away. The following key is highly artificial 
and not very satisfactory : 


a. Very large, solid and strong; with zigzag sutures; base calcareous in adults; 
tergal margin of the scutum longer than the basal_____ C. hembeli (p. 824). 
a’. Smaller, diameter usually 5 to 15 mm.; not so strong. 
b*. Right and left opercular valves very unlike in size and shape. 
C. anisopoma (p. 317). 
vb’, Opercular valves nearly or quite alike on the two sides in normal specimens. 
c’. Interior of a uniform very dark (purplish) color. 
a. 
of interfolded lamine. Tergum very narrow in the lower half, 
CACHE COnuITe S Cut unmet eee ee eee C. intertexrtus (p. 324). 
d’. Interior blackish violet, without basal ledge; sutures simple. Tergum 
narrow, with a short, rounded spur, not calcified to the scutum, 
which has a very low articular ridge and no pits for the muscle- 
TAS te O10 Sea et re a C. imperatriz (p. 320% 
. Interior not uniformly very dark. 
ad’, Adductor ridge of scutum distinct. 


ce’. Tergum broad in the lower part, its basal margin not distinctly — 


sinuated below the depressor crests. ; 
jf. Tergum triangular, equilateral; tergal margin of the scutum 


shortiitsvadductor nidge small ase As ss ae C. fissus (p. 317). 
f’. Tergum longer than wide; tergal margin of scutum longer, the 
adductor ridzelonsand strong 2 es ees a C. dalli (p. 316). 





Interior rich violet, the basal margin inflexed; sutures, when unworn, 


1] have not dissected O. scabrosus, C. antennatus, CO. dentatus, or C. intertexius, in-— 
eluded in the above table, the details being taken from Darwin. As none of the mandibles — 


have been figured, it is possible that some of these species are incorrectly grouped. 


% 
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e’. Tergum narrower in the lower half, the basal margin distinctly 
sinuated or incurved below the depressor muscle crests. 
jf’. Crests of the tergum on a little plate raised from the valve; 
sutures interfolding when perfect________ C. scabrosus (p. 828). 
fv. Crests of tergum normal; sutures simple___C. challengeri (p. 307). 
ad’. Scutum without a distinct adductor ridge. 
e’. Greatest prominence of articular ridge of the scutum below middle 
of tergal margin, its lower end abruptly truncate. 
fj’. Occludent margin of scutum making a right angle with edge of 
articular ridge; tergum very broad above, triangular, its basal 
margin not sinuated below the crests______ C. stellatus (p. 301). 
f. Occludent margin of scutum making less than a right angle with 
the tergal margin. 
g. Tergum triangular, broad above, the basal margin straight. 
C. antennatus Darwin. 
g. Basal margin of tergum distinctly sinuated below the crests. 
hi Tergum very narrow and thick___C. s. augustitergum (p. 305). 
h*. Tergum moderately narrow, having a long furrow next to the 
CRESTS Vath 2 ohne Ee ee C. s. bisinuatus (p. 306). 
h®. Tergum wide above, narrow at the base. 
C. s. punctatus (p. 304). 
ie Reronmewide atthe Dass.) se See ers CO. moro (p. 311). 
e’. Greatest prominence of the articular ridge of the scutum about 
median or above, the lower end gradually sloping. 
f. Sutures zigzag. 
Geet XteriOnen iWDeG == 2— ta eS C. dentatus (p. 294). 
mor) Exterior nearly smoothes 22-6. to ee C. caudatus (p. 314). 
f°’. Sutures simple. 
g. Tergum broad and rounded at base; wall usually not corroded, 
smooth or with rounded ribs___-_________ C. fragilis (p. 297). 
g. Tergum almost equally wide above and below, with an external 
furrow ; adductor scar of scutum deep__C. panamensis (p. 819). 
g*. Tergum narrow in the lower half. 
h*. Scutum slender, its greatest width about half the length, the 
tergal and basal margins about equal; articular ridge very 
small; tergum triangular in section____C. withersi (p. 312). 
h*?. Tergal margin of scutum decidedly shorter than the basal. 
C. malayensis (p. 310) ; C. cirratus (p. 821). 


ATLANTIC AND MEDITERRANEAN SPECIES. 
CHTHAMALUS FRAGILIS Darwin. 


Plate 70, figs. 1 to 4. 
1854. Chihamalus stellatus var. fragilis DARWIN, Monograph, p. 456, pl. 
1S eS Vd. 
1909. Chthamalus stellatus var. fragilis Darwin, SumNeERr, Science, vol. 30, 
pp. 373-374. 
Type—British Museum, from Charleston, South Carolina, on 
oysters. 
Distribution—West Indies, and on the mainland north to Woods 
Hole, Massachusetts. 
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The barnacle is conical, rounded or oblong, thin, smeoth, or with — 
rounded ribs, not eroded, or but very slightly worn, covered with a | 
thin cuticle; compartment easily separable from one another and 
from the surface of attachment; radii developed, narrow. Color very 
light bluish gray or olive brown. 

Carinorostral diameter, 5 mm.; lateral diameter, 3.5 mm. Carino- 
rostral diameter, 5.5 mm.; lateral diameter, 3.3 mm. . 

Scutum rather broad, the apical angle less than a right angle; 
the articular ridge has a rounded outline, gradually tapering down-. 
ward and upward. The adductor muscle pit is smaller than in 
stellatus, but deep; its tergal margin is straight and very slightly 





Fic. 82.— CHTHAMALUS FRAGILIS. @, MAXILLA, 0, TERMINAL SEGMENT OF SHORTER 
RAMUS OF CIRRUS Il, ¢€, ELEVENTH SEGMENT OF CIRRUS VI. d, PART OF THE LABRUM, 
ALL FROM ALBATROSS STATION 2004. e, TERMINAL SEGMENT OF SHORTER RAMUS OF 
CIRRUS II, OCEAN Criry, N. J. f, CHTHAMALUS STELLATUS, NAPLES, TENTH SEGMENT OF 
CIRRUS VI. 


raised, so that there is the trace of an adductor ridge in some speci- 
mens. ‘The exterior has conspicuous but very low growth-ridges, 
and usually a fine longitudinal striation. 

Tergum not varying much from that of typical stel/atus, except 
that on account of the nearly perfectly preserved scutal margin, the ~ 
articular ridge appears less prominent. There is a short, rounded | 
and broad spur, decidedly more developed and broader than in > 
stellatus. 

The labrum is strongly concave in the middle, and on both sides 
the edge is spinose (fig. 82d). 

The mandibles, palpi, and maxille do not differ materially from 
those of (. stellatus, figured on page 303. 

Cirrus i has slightly unequal rami of 7 and 6 segments, armed 
with simple spines. Cirrus ii has slightly unequal rami of 7 and 5 
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segments. In a specimen from station 2004 the terminal tuft of 
spines on each ramus contains one broad, serrate spine with a pair of 
large teeth (fig. 826). The specimen dissected from Ocean City has 
rami of 9 and 6 segments, the terminal tufts having several serrate 
spines (fig. 82¢), and there are others of less characteristic shape 
on several of the later segments. 

The cirri 111 to vi have segments with four pairs of spines (fig. 
82c). 

This species differs from C. stellatus by its smoother wall, usually 
covered with an epidermis, by the shape of the articular rib of the 
scutum, and the much broader lower part of the tergum. In the 
specimen of séedlatus I dissected there are no such strongly modified 
spines on the second cirri, and the later cirri have five pairs of 
spines, fragilis having four. 

The specimens growing on rushes (pl. 70, figs. 1-1d, 4) are usually 
elongated, and sit with the carinorostral axis lengthwise of the rush. 
in hundreds examined, the parietes are never ribbed. 

In a group on an oyster (Ostrea parasitica Gmelin) from Varadero 
Park, near Cardenas, Cuba, collected by Dr. J. W. Ross, the con- 
tour is usually shorter and the surface is either smooth or furnished 
with round radial ribs. There are also transitional forms. The 
scutum has a longer basal and shorter tergal margin than in the 
Florida examples on rushes, and the opercular valves are beautifully 
rose colored inside. Exterior dull olive or olive brown, not corroded, 
length 6, width 5 mm. (pl. 70, figs. 3-8¢). I did not examine the 
mouth parts and cirri. 

Another group, on a pebble from Charlotte Amalie, St. Thomas, 
collected by Mr. Silas L. Schumo, consists of smaller but similar 
specimens. 

A large series from Jamaica (C. B. Adams) is on the shell of an 
Atrina, and on broken coconut shells. They agree with the 
Cuban lot in form and color and are mainly smooth, but with some 
individuals having low, rounded ribs. The opercular valves are 
white within, but otherwise like the Varadero Park lot. Some Ba- 
lanus amphitrite grow among them. 

In the large series from Esperanza, Cuba, the adults have many 
strong, unequal ribs, and measure up to 13 mm. in diameter, 4.8 mm. 
high. The walis are thick, and the basal margins are deeply folded. 
Individuals of half that size resemble the rougher examples in plate 
70, figure 8c. The opercular valves are considerably eroded. 

At Ocean City, N. J., this species was found by Mr. Fowler grow- 
ing on Balanus balanoides, the largest specimens 5 mm. in greatest 
diameter (pl. 70, fig. 2). The contour is more rounded than in those 
growing on reeds: and the surface is not so smooth. The basiscutal 
angle of the tergum is somewhat cut out, the articular ridge short 
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and tapering below. The articular ridge of the tergum is very small, 
and the articular furrow is narrow. The bilateral asymmetry of the 
opercular valves, though not conspicuous, is noticeable in some of this 
lot (fig. 83). Ihave often observed such asymmetry in this and other 
species of CAthamalus, but never in any other genus of Balanidw or 
Chthamalide. The specimen I dissected from Ocean City differs a 
little from that taken at station 2004 in the second cirri, as I have 
noted above, but not in any other character of the mouth or cirri. 

Excepting Darwin’s Charleston record for fragilis, the only pub- 
lished notice of Chthamalus on our Atlantic coast is contained in an 
article by Dr. F. 
B. Sumner (1909). 
Specimens _ identi- 
fied by Doctor Sum- 
ner as C. stellatus 
var. fragilis were 
found 





to occur in consider- 
able numbers on Pen- 
zance Point, along the 
shore of Woods Hole 
Passage. Further 
search has revealed 
its presence on the 
piles of piers at Woods 
Hole, New Bedford, 
and Vineyard Haven, 
and on rocks at Nobska 
Point, Nonamesset 





Fic, 83.—CHTHAMALUS FRAGILIS, OCEAN City, N. J. OPzEr- 
CULAR VALVES OF ONE INDIVIDUAL, SHOWING SLIGHT BI- Island, and the shore 
LATERAL ASYMMETRY. of Buzzards Bay near 


Woods Hole. It is 
probable, indeed, that its local distribution is very general. At the last-named 
point this species seems to be particularly abundant. It extends consider- 
ably higher up on the bowlders than does Balanus balanoides, with which 
however, it is associated at a lower level. It thus occurs at points which 
must be uncovered by the tide for the greater part of the time. In local waters, 
so far as I have seen, Chthamalus never grows in such dense clusters as does 
Balanus balanoides, and indeed it appears unable to compete very successfully 
with the latter in its proper zone. Like its associate, it is a strictly littoral 
form and probably does not extend below tidal limits. 

The local examples. in large part at least, seem to belong to the variety 
fragilis of Darwin, as did the specimens received by the latter author from 
“ Charlestown ”’ (Charleston ?). A characteristic of this variety is the smooth, 
delicate appearance of the valves, referred to above as distinguishing local 
specimens, At Woods Hole I have found few having the rugosity, the weathered 
aspect, or even the whiteness of Balanus balanoides. 

Our local representatives of the species are so much darker in color and 
so much smoother in appearance than the associated Balanus as to be plainly 
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distinguishable from the latter, even at considerable distance. Thus, the con- 
fusion of the two, said to have been commonly made by English collectors, 
seems incredible here. The largest specimens which I have seen have not 
exceeded 10 mm. in diameter at the base. 

T am treating this form as a species because many specimens from 
localities scattered over a wide area agree fully in the characters 
differentiating it from stellatus.. These specimens, moreover, are 
seated upon widely diverse materials—stones, shells, coconuts, and 
rushes—indicating that their peculiarities are not due to a special 
environment. The rounded prominence of the articular ridge of the 
scutum, tapering downward, and the broader spur of the tergum are 
characteristic. 

It is quite possible that the specimens from Albatross station 2004 
were picked up by the trawl at the surface, for one could not expect 
Chthamalus on a rush from a depth of 102 fathoms. If really from 
the bottom, the rush on which they were seated certainly floated 
there and sunk, through becoming water-logged. The barnacles were 
living when collected. The station is at the edge of the continental 
plateau, where flotsam brought by the Gulf Stream might naturally 
be expected to settle. The specimens agree entirely with those figured 
in plate 70, figures 1-1d, 4. 








Locality. Collector. Notes. 
Albatross station 2004, latitude 37° 19’ 45’’ north; longi- | Albatross.............. 102 fathoms, on a bit of 
tude 74° 26’ 06’ west, east of Cape Charles. rush. 

UTA EO UUEES: COASE oo occ cm ne cocccsinnescic atidleceassninc Newberry. =: 2-5-2 -.: On arush. 
SloarwaterHarvor, Hla oo 2... ced oe reac se eee eee lake Wink. A bbotiase. oc. On rushes. 

RLEPESNR CPrpensiey1s wrelels n\n wisis winishe == one Bem aaaniahe See aes Ci Be -AGAaMSo: ae sae « On ining and coconut 

shells. 
VOID MOND Nee Se Oe. ssp as Bp ac cutes wekeueed Tomas Barrera exped .| On wood. 


CHTHAMALUS STELLATUS (Poli). 


1791. Lepas stellatus Port, Testacea utriusque Sicilizw, vol. 1, p. 29, pl. 5, figs. 
18-20. 

18038. Lepas punctatus Montacu, Testacea Britanica, p. 8, pl. 1, fig. 5. 

1818. Chthamalus stellatus Poli, RANZANI, Opuscoli Scientifici, vol. 2, p. 84, 
pl. 3, figs. 21-24. 

1889. ? Chthamalus vitreus Costra, Fauna di Napoli, Cirropedi, p. 27 (on pumice, 
from Lipari?) 

1854. Chthamalus stellatus DArwin, Monograph, p. 455, with var. communis, 
pl. 18, figs. la, c. e. f. hs; var. fragilis, fig. 1d;-var. depressus Poli, figs. 
LO Oy Ne : 

1905. Chthamalus stellatus, var. fistulosus GruvEL, Monographie des Cirrhipédes, 
p) 201: 


Distribution —Kastern coast of the North Atlantic and Mediterra- 
nean ; type-locality, the Bay of Naples. Littoral, on rocks and shells. 
In the Darwinian limits, this species is widely spread in the east- 
ern and western Atlantic and the oriental region.t. It is a group of 





1 Darwin also mentions ‘‘ Oregon or northern California’? among the localities for 
C. stellatus. 
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local races or “ little species” like Balanus tintinnabulum or Tetra- 
clita squamosa. My present study concerns American barnacles. I 
have not taken the time to dissect, mount, and illustrate long series 
of European individuals. Without such an investigation one would 
not care to revise the master’s conclusions. 


CHTHAMALUS STELLATUS STELLATUS (Poli). 
Plate 71, figs. 14a. 


This is equivalent to C. stellatus var. a, communis of Darwin, illus- 
trated in his figures la, 17.1. It is here figured from specimens from 
the Bay of Naples, which I take to be the type locality. The broadly 
oval or subcircular wall is conic, variable in height, often depressed. 
It is corroded more or less extensively, but usually shows traces at 
least of radiating ribs; sutures moderately plain or obliterated; radii 
not developed; orifice rounded-oval. The color is an uneven, soiled 
pale gray, usually showing black specks under a lens. Diameter 
5 to 10 mm. 

The scutum is somewhat terra-cotta tinted within. The apex is a 
right angle. Articular ridge strong, nearly straight, abruptly trun- 
cate near the basitergal angle, above the deep articular furrow. 
The pit for the adductor muscle is large and deep, those for the de- 
pressor muscles generally distinct. No adductor ridge. 

The tergum is very broad above, narrow below. The upper mar- 
gin is arched. Articular ridge is very broadly reflexed, triangular. 
Articular furrow wide. No spur. The strong crests for the de- 
pressor muscles barely crenulate the margin of the valve. The 
external corrosion has carried away most of the original scutal mar- 
gin, leaving the articular rib projecting. 

The palpi (fig. 84) have very long spines in a straggling group 
at the distal end, and a band of much smaller ones running down the 
edge. 

Mandible nas four teeth, followed by a long, even series of very 
small, crowded spines; the lower point terminating in one large, 
stout spine, with two small spines below it. The third tooth is 
bifid at the tip, the fourth more conspicuously so. There are long 
bristles at the lower border (fig. $4). 

The maxilla has two large spines above, followed by three small 
ones; the margin then advances and bears a group of moderately 
strong spines, occupying the middle third of the edge. The lower 
third has much smaller, slender, crowded spines. There are some 
long spines on the basal border, and shorter ones on the upper border 
(fig. 84c). ; 

Cirrus i has rami with seven and five densely hairy segments. 


1Ags noted elsewhere, Darwin applied the name ‘“‘ var. communis ” to the typical form 
of every species having several varieties. 





— 
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Cirrus ii has seven and six segments. Among the terminal spines 
of the shorter (posterior) ramus there is one broader lanceolate 
spine having two closely toothed edges, but without larger teeth 
below the serrate portion (fig. 84a). There are three such spines 
at the distal end of the longer ramus. 

Cirri of the third to sixth pairs much longer than those preceding, 
and bearing five pairs of spines on the median segments (p. 298, 
fio. S27). 





hy 


Fic. 84.—CHTHAMALUS STELLATUS, NAPLES. @, TERMINAL SEGMENT OF THE SHORTER 
RAMUS OF CIRRUS Il, SHOWING ONE LANCEOLATE, SERRATE SPIND. 6, PALPUS. C, MAX- 
ILLA. d, MANDIBLE, 


The penis is much longer than the last cirri. It is slender, closely 
ringed, and has a delicate pencil of hairs at the end. 

As this species is the type of the genus, and has been reported 
from many places all over the world, including our own shores, 
it has been thought best to give an account of the typical form. 
Figures 1 to id represent topotypes from Naples, which agree fully 
with Darwin’s plate 18, figures 1a (locality not given) and if 
(Madeira) ; also with De Alessandri’s figures of Italian Pleistocene 
examples. The opercular valves are highly characteristic. My 
figure of the entire animal shows only deeply corroded specimens. 

Small specimens up to 3 mm. diameter, but evidently adult, from 
Fayal, Azores, growing on Purpura hemastoma have 10 to 12 very 
conspicuous ribs. The opercular valves are thin, but typical in form 
(pl. 71, figs. 4, 4a). 
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It appears, then, that this typical form of the species is known 
from the Mediterranean, Madeira, and the Azores; whether it 
occurs in northern Europe is still uncertain. 

Darwin figures (pl. 18, fig. 12) a peculiar form which I have not 
seen, from St. Iago, Cape Verde Islands. | 

Northern Europe—Form punctatus Montagu (pl. 71, figs. 2-26, 
3, 3a). In English specimens there is a good deal of variation from 
the characters given above. The external form is often typical, 
as in plate 71, figures 3, 8a, from Exmouth; but when crowded they 
become cylindric, as in plate 71, figures 2, 2a, 2b, exceedingly like 
the cylindric form of Balanus balanoides. This tubular form is 
what Professor Gruvel has called var. fistulosus. ‘There are many 
transitional specimens between the tubular and the depressed forms, 
in the same groups. ' 

The scutum, in all of the English examples I have closely exam- 
ined, is longer than in the Mediterranean form, with the apical angle 
acute, the tergal margin shorter, and the adductor muscle pit smaller. 
The tergum also differs by having a sinuation in the basal margin 
near the depressor muscle crests. -I have not taken time to compare 
large series—the cleaning is somewhat tedious—but according to 
Darwin these characters of the valves vary so much that he included 
all of them in var. communis. If the form in question proves to be 
racially distinguishable from typical sted/atus it will be called punc- 
tatus Montagu. Eroded specimens usually have a punctate or pep- 
pered appearance. My plate 71, figures 2-26, 3, 3a, and Darwin’s 
plate 18, figure le, are from British specimens of this race. 








U.S.N.M. 












Gat. No. Locality. Collector. Notes. 
ae jeBnpland)(? gas oe oncae ss ee | Clark, in Jeffreys collection -. (erie oulgata and on 
12108 |..... dois Ar eael oe | Temeay sca. ccs selaccie eae ee 
12148 | Exmouth, England.........-- SRS dost eae 5 
12095 | England(?)..........- eestacats dome thease -| Tubular variety. 
Fayal, Azores........-- ..| Lewis Dexter. ee 
Port Cuyo, Philippines. be CANOOUMOSS: “Se euemmdteste wacine Not typical. On Mitella 





mitella. 





CHTHAMALUS STELLATUS DEPRESSUS (Poli). 





1791. Lepas depressa Port, Testacea utriusque Sicilis, vol. 1, p. 27, pl. 5, figs. 
12-17." 

1818. Chthamalus glaber RANZANI, Opuscoli Scientifici, vol. 2, p. 838, based upon 
Lepas depressa Poli. 

1854. Chthamalus stellatus var. depressus Poli, DArwtN, Monograph, pl. 18. 
fig. 1b (locality not given), 1g (Mediterranean). 





1The name Lepas depressa has page priority over L. stellata, but subsequent authors 
have preferred the latter, depressa being a far less common and local form. 
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This subspecies is described by Darwin as follows: 

Shell much depressed, surface much corroded, smooth; ale largely exposed, 
marked by lines of growth; radii not present; parietes on the under side often 
supported by pillars; orifice subhexagonal. Diameter up to three-quarters of 
an inch. Tergum very narrow. 

This variety or subspecies is known from the Bay of Naples (type- 
locality), Straits of Gibraltar, and St. Iago, Cape Verde Islands, 
where it occurs associated with stellatus. It is not present in the 
museum, and is included here for comparison with the following 
form, which is rather similar in the shape of the opercular valves. 


CHTHAMALUS STELLATUS ANGUSTITERGUM, new subspecies. 
Plate 71, figs. 5—5b. 


Type—Cat. No. 48199, U.S.N.M., from the Bahamas. 

The walls are deeply corroded above, irregularly ribbed near the 
base, as in ste/latusy interior roughened, more or less purple-tinted. 

The scutum has 
a straight articular 
rib, truncate at the 
lower end. The 
adductor muscle pit 
is very shallow; no 
adductor ridge. 
Pit for the lateral 
depressor deep. 

The tergun is is 
very narrow and YG. 85,—CHTHAMALUS STELLATUS ANGUSTITERGUM, SCUTUM 

- « AND TERGUM OF THE TYPE. 
thick. There is a 
small but distinctly developed spur, much narrower than in fragilis ; 
basal margin concave; crests very strong. From its thickness the 
tergum is triangular in transverse section. It is seen rolled toward 
the right in plate 71, figure 5b, showing the broad scutal articulating 
face. In figure 85 a direct view of the inner face is given. 





The opercular valves are white or pink inside. 

The Jabrum has a concave edge with teeth along the median por- 
tion (fig. 860). 

The mandible and maxilla are very similar to those of C. stellatus, 
shown in figures 84¢, d. 

Cirrus i has rami of 7 and 5 segments, the anterior longer by two 
segments. 

Cirrus ii has 6 and 5 segments, the anterior ramus longer by two. 
There are no large pectinated spines. 

Cirrus iii has rami of 12 and 14 segments, the lower ones having 
six pairs of spines, the rest five pairs. 
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Cirrus vi has rami of 15 segments, most of them bearing five pairs 
of spines (fig. 86a). 


A ek . n 
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Wie. 86.—CHTHAMALUS STELLATUS ANGUSTITHRGUM, ABACO. @, INTERMEDIATH SEGMDNT 
OF CIRRUS VI. 0, LABRUM. 


This is the race of the Bahamas and Florida Keys. It is probably 
a species distinct from Ch. stellatus. 





Locality. Collector. Notes. 
Bahamas...... Men eee aee ee Ue AR SER eae Meera 2 8 ae eae BwvAn Beanies. sec sses Type lot. 
Abaco, Bahamas $= ss.c2. eee ee eee oa eee mane Albatross, 1886 ...----- 
Boca Chica key \Hlass ose Ae ee cae seonee coe alee AEA Pilsbry se coeee se Coll. A.N.S.P. 


CHTHAMALUS STELLATUS BISINUATUS, new subspecies. 
Plate 71, figs. 6, 6a. 


Type—Cat. No. 48085, U.S.N.M., from Santa Catharina Island, 
Brazil. 

Articular ridge of the scutum prominent in the middle, hollowed 
out above and abruptly terminated below; the articulating margin 
therefore being bisinuate. Pit for the adductor muscle is deeply 
excavated, as in typical séed/atus, and there is no adductor ridge. 

The tergum is wider than in (@. s. angustitergum. The scutal 
margin of the articular ridge is prominent. There is a small spur, 
as in angustitergum. The crests for the depressor muscle are strong 
and long, and there is a deep fissure or furrow next to the lower crest, 
running far up the central part of the valve. This furrow is present 
in both of the specimens I examined, and has not been found in any 
other species. Whether it is a constant character of this race re- 
mains to be determined. 

The dingy, corroded wall measures about 7.5 mm. in diameter. 

Darwin has given some notes on specimens from Gorriti Island, 
Uruguay, probably belonging to this race. 

The specimens in the United States National Museum are from 
Brazil; Rio de Janeiro, collector unknown, and Santa Catharina 
Island, Isaac Lea collection. Both lots are preserved dry. 
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ORIENTAL SPECIES. 
CHTHAMALUS CHALLENGERI Hoek. 
Plate 72, figs. 14a. 
1883. Chthamalus challengert Hors, Challenger Reports, Zoology, vol. 8, 
p. 165, pl. 13, figs. 35-38. 


1911. Chthamalus challengerit Hoek, Kriicrr, Beitriige ziir Cirripedienfauna 
Ostasiens, p. 46, pl. 3, fig. 30. 





Distribution —Japan ; Matsushima. 

The barnacle has rounded ribs, rather strong, white throughout, 
not corroded, and smooth inside. The radii are very narrow. Carino- 
rostral diameter 7.6 mm. 

The scutum is lengthened. Articular ridge prominent, its edge 
bisinuate, being excavated above, tapering below the median promi- 
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Fic. 87.—CHTHAMALUS CHALLENGERI, MATSUSHIMA. @, MANDIBLE, 0, MAXILLA. C, THRMI- 
NAL SEGMENT OF THE SHORTER RAMUS OF CIRRUS I. d, SEVENTH SEGMENT OF CIRRUS VI. 
€, INTERMEDIATE SEGMENT OF CIRRUS VI OF THE VARIETY FROM AYUKAWA, JAPAN. 


nence. Adductor muscle pit small and rather deep, with a raised 
rim forming a strong adductor ridge. Wateral depressor muscle pit 
is very indistinct. 

The tergum is wide above, narrow below. Upper free portion con- 
spicuously laminate. Articular ridge strong, the articular furrow 
wide. There is no real spur, as the basiscutal angle is terminal. 
The basal margin is deeply sinuated below the depressor muscle crests, 
the strongly developed crests being borne on a triangular lobe of the 
valve, as in many other species. 

The mandible is of the stellatus form, but the three points at the 
lower extremity are much more strongly developed and the finely 
pectinated space above them is shorter (fig. 87a). 
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The maxilla has three large spines and a group of small ones 
above the rather deep notch (fig. 870). 

Cirrus i has rami of 8 and 6 segments, the posterior ramus three- 
fourths the length of the anterior. The posterior border of the 
basal segments of the anterior ramus bears some very short, stout, 
slightly curved spines, much as figured for C. ctrratus, but not noticed 
in any other species. 

Cirrus ii has rami of 6 segments, the posterior ramus shorter by 
the length of one segment. The terminal segments of both rami 
have several simply serrate spines and a few broad ones with two 
coarse teeth below the finely serrate portion, as shown in figure 87e. 

Cirrus iii has rami of 12 segments; cirrus iv of 14 and 15 segments; 
cirri v and vi of 16 segments. The segments of these cirri have three 
pairs of spines (fig. 87d). 

Chthamalus challengeri differs from seats by the well developed 
adductor ridge of the scutum. The articular ridge is shorter than in 
C. stellatus and differs in shape, its greatest prominence being near 
or above the middle of the tergal margin, with lower end tapering, 
not terminated abruptly as in ste//atus. Some forms still referred 
by authors to stedlatus have a tergum resembling that of challengeri. 

The description and figures 1, la of plate 7 72 represent the valves 
of a Matsushima specimen. Eagar 3 is a group from Yokohama 
growing on Tetraclita s. japonica, borne by a living Helcioniscus 
eucosmius. The largest in this group reach 6 mm. in diameter. 

Specimens from Ayukawa, Japan (pl. 72, figs. 2, 2a), have some 
small crests crossing the lateral depressor pit 7m some specimens, 
others having it simple. There is the slight rudiment of a spur on 
the tergum. The mandible is like that of typical ste//atus. Maxilla 
as figured for challengert. Cirrus ii has rami of 5 segments, the 
terminal segments having dense groups of spines, none of them 
pectinate. The posterior cirri have four pairs of spines. Cirrus vi 
with 13 segments (fig. 87e). Whether these peculiarities of the cirri 
have racial significance remains to be investigated. 

Specimens collected in Japan by Mr. Loomis, seated on Balanus 
cariosus, are corroded, with rather short valves, the adductor ridge 
of the scutum strong but very short, pit for the lateral depressor 
muscles well marked (pl. 72, figs. 4, 4a). Jxterior white. 

Doctor Kriiger has Geared two Japanese forms of CAthamalus. 
According to his account there are no differences in the mouth 
parts, and the scuta of both are figured with an adductor ridge. Iam 
therefore disposed to suggest that the form he calls C. stellatus is 
more closely related to challengeri than to the Atlantic species, which 
has no adductor ridge. 
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Locality. Collector. Notes. 

MOON AMIA JADA. -- oe acm nnn see woe ae cee mem wna We Loomis ss2--.- On Helcioniscus eucosmius 
and Tctraclita growing 
thereon. 

HPAES Sreieniatcio i= sins oan.e Om mame Cw e (ha ninlarainis's nin min nmin = i3| n= 0 ~ Conese eae On Balanus cariosus. 

Ayukawa, Japan. .......------------------++---2---5-- Albatross ....----- 7 ) 

Matsushima, Japan Sea.......-...-----------------+--/----6 GO sinc to =a On Mitella miiclla. 





CHTHAMALUS CHALLENGERI NIPPONENSIS, new subspecies. 


Another form of C. challengeri is represented by Cat. No. 48092. 
The deeply eroded, conic wall is gray above, light brown near the 





Fic. 88.—CHTHAMALUS CHALLENGERI NIPPONENSIS. SCUTUM AND TERGUM, 


base, where it is sculptured with many narrow ribs, sometimes 
branching. The interior is purplish brown and whitish, with deep 





Fic. 89.—CHTHAMALUS CHALLENGERI NIPPONENSIS. 4, MAXILLA, 0, MANDIBLE. C, AN IN- 
TERMEDIATE SEGMENT OF CIRRUS VI. 


furrows corresponding to external ribs, punctate in the furrows. 
Diameter, 9 mm. 


4729°—Bull, 93—16——21 
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The scutum has a very prominent articular ridge and a narrow 
adductor. The tergum has a carinal margin higher than in Chal- 
lengeri (fig. 88). 

The mandible and maxilla do not differ materially from those of 
C. challengert (fig. 89a, b). 

Cirrus i has rami of 8 and 7 segments, the anterior ramus longer 
by two and one-half segments. 

Cirrus ii has rami of 6 and 5 segments, the anterior ramus longer 
by two segments. 

Both rami have several serrate spines in the terminal tufts, but 
these spines have not the large lower teeth seen in C. challengert. 

Cirrus iii has equal rami of 14 or 15 segments. 

Cirrus vi has three pairs of spines, as in C. challengeri (fig. 89c). 

The first and second cirri are black pigmented; also the first joint 
of the pedicel in the other cirri, the amount of pigment decreasing 
backward. 


CHTHAMALUS MALAYENSIS, new species. 


Plate) 72; figs. 5, 5a. 


Type.—Cat. No. 48084, U.S.N.M., from the Malay Peninsula, col- 
lected by I. Deschamps. 

The barnacle is depressed, strongly ribbed, more or less corroded, 
and brownish gray externally. The interior is punctate in old indi- 
viduals; border, pale, within which there is a dull purple band; the 
remainder flesh tinted. Sheath is extremely short. 

The opercular valves are deeply corroded externally, nearly white 
within, punctate. The articular ridge of the scutum is very promi- 
nent in the middle, tapering both above and below. Adductor pit 
rather deep, and there is a very small rudiment of an adductor ridge. 

The tergum is triangular, very narrow at the lower end. Articular 
ridge broadly reflexed. Scutal border broadly inflexed. Basal border 
nearly straight. 

The mandible has four teeth, as usual, the third and fourth being 
bifid. The lower extremity is trifid, having three large, stout, equal 
spines. Between the fourth tooth and the lower spines there are 
about six subequal small spines, but very much larger than those of 
C. stellatus or C. challengeri (fig. 90b). 

The maxilla has a more irregular edge than C. challengeri, but 
is similar in arrangement of spines. There are three large spines 
above, as in the Japanese species (fig. 90a). The palpi are like those 
of C. stellatus, 

The first cirrus has rami of 8 and 6 segments, the posterior ramus 
about four-fifths as long as the anterior. 
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Cirrus ii has slightly unequal rami of 7 and 6 segments. The 
spines of the terminal segments are as described and figured for 
C. stellatus. There are no large-toothed spines, as in C. challengeri. 

Cirrus vi has 16 segments, bearing four pairs of spines, as in the 
specimens from Ayukawa drawn in figure 87e. 

I had thought this a race of C. stellatus or C. challengert until I 
examined the mouth parts. The mandible is so different, however, 
that in the present state of our knowledge I think it best to rank it 
as a species. In place of the even, fine, comblike pectination of the 
space below the fourth tooth of the mandible, which many species 





Tlic. 90.—CHTHAMALUS MALAYENSIS. @, MAXILLA, AND b, MANDIBLE, 


of Chthamalus have, there is a series of coarse teeth. The equality 
of the three spines at the lower angle of the mandible is a less im- 
portant difference. The mouth parts of this species and C. chal- 
lengeri are drawn to the same scale. 

The status of this form depends upon the constancy of the features 
of the mandible, which can be determined only by the examination 
of a larger series of specimens. 


CHTHAMALUS MORO, new species. 
Plate 72, figs. 6, 6a, 6b. 


Type.—Cat. No, 48197, U.S.N.M., from Zamboanga, Mindanao, on 
Tetraclita squamosa, collected by Dr. EK. A. Mearns. 

The barnacle is strongly ribbed, whitish, conic; radii narrow, the 
alze rather wide; sutures distinct, simple. 

The tergal margin of the scutum is nearly equal to the basal; 
articular ridge straight, long, obliquely truncate below, not project- 
ing beyond the tergal border of the valve, Adductor muscle pit not 
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deep. There is no adductor ridge. Pit for the lateral depressor 
muscle deep. Interior white. 

Tergum with moderately developed articular ridge and narrow 
articular furrow. Spur broad, rounded, and short. Carinal lobe, 
bearing the crests, rather large, making an angle with the rest of the 
basal margin. 

This species has valves much like those of the American C. fragilis, 
but the articular ridges of both valves are weaker. It differs from 
C. challengeri by the much less broadly reflexed articular ridge of 
the scutum, the absence of an adductor ridge, and the broader lower 
part of the tergum. It is also unlike the specimen referred to C. 
stellatus, figured in the Siboga report, but it probably belongs close 
to stellatus. 

Besides the type lot from Zamboanga collected by Dr. E. A. 
Mearns, there is a beautiful group seated together with Z'etraclita 
squamosa upon a mangrove oyster collected by the Albatross in the 
Philippines, exact locality not noted. The specimens were preserved 
dry, and I have.not worked out the mouth parts and cirri. 


CHTHAMALUS WITHERSI, new species. 
Plate 73, figs. 2 to 2e. 


Type.—Cat. No, 48088, U.S.N.M. 

Locality —Reef oppesite Cebu, Philippine Islands, in a group of 
Balanus amphitrite. Albatross, April 7, 1908. 

Specimens not distorted by crowding are depressed with a rather 
large, wide orifice; cinnamon brown, becoming bluish where the epi- 
dermis is worn off; the surface smooth, but little worn, the lower part 
showing growth-stria. Als broad, with arched, subhorizontal sum- 
mits, and sculptured with growth-striz stronger than on the parietes. 
Interior smooth, without basal rugosity or inwardly growing ledge, 
dull brown, shading into white; sheath short. Sutures smooth, not 
plicate or crenulated. Diameter, 9.5 mm.; height, 8 mm. 

The scutum is thin, triangular, convex between apex and base, more 
than twice as long as wide, the basal margin somewhat surpassing 
the tergal. In the lower part there are fine growth-lines. Inside dull 
brown and white, smooth. The articular ridge is a very feebly de- 
veloped median lobe, not extending beyond the scutal border. The 
articular furrow is shallow but sharply incised. There are no pits 
for the adductor or depressor muscles. 

The tergum is very narrow, club-shaped, very thick (not eroded in 
the specimens seen). ‘The articular ridge is rather high but not 
much reflexed. Articular furrow shallow. The lower half of the 
valve is narrow, but thick, very convex externally, forming a sort of 
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spur, which is wholly united with the basiscutal angle. The carinal 
lobe is narrow, situated high, and shows a few short crests for the 
depressor muscle. 

The labrum has a broad, nearly straight edge, the middle fourth 
having a series of 18 strong teeth (fig. 91d). The mandible has 
three large teeth and a pectinated lower point having eight slender 
teeth (fig. 91a). 

The maxilla has a pair of large upper spines followed by two 
smaller spines above the small notch. The median part bears a group 
of about 8 rather large spines. The lower third protrudes, and 
bears about 10 large and small spines. There is a group of short 
spines on the lower edge. The prominence of the lower part is a chief 
feature (fig. 91¢). 





Fie. 91.—CHTHAMALUS WITHERSI. @, MANDIBLE. 0, ELEVENTH SEGMENT OF CIRRUS VI. 
C, MAXILLA. d, UPPER MARGIN OF THE LABRUM, 


The first cirrus has rami of 9 and 5 segments, the posterior branch 
two-thirds as long as the anterior. 

Cirrus ii has 9 and 8 segments, the rami proportioned as in cirrus i. 
None of the spines in the distal segments are pectinated or plumose. 

Cirrus iil has rami of 19 segments, bearing three pairs of spines. 

Cirrus vi has rami of 23 segments, also with three pairs of spines 
(fig. 910). 

The chief characteristic of this species is the weak articulation of 
the scutum and tergum; the articular ridge of the scutum is short 
and extremely weak, and the articular furrow is shallow. The shape 
of the tergum is peculiar. These features will at once separate 
C. withersi from the smooth, unworn forms of C. stfellatus. The ab- 
sence of pits for the adductor and depressor muscles is also notable. 
In the mouth-parts, the labrum and mandible diifer widely from 
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most of the species, and the small number of spines on the posterior 
cirri is noteworthy. 

Named in honor of Mr. T. H. Withers, whose brilliant studies of 
Mesozoic cirripedes have materially extended our knowledge of the 
phylogeny of the group. 


CHTHAMALUS CAUDATUS, new species. 


Plate 73, figs. 1, la, 1b. 


Type.—Cat. No. 48087, U.S.N.M. 

Locality —Catbalonga, Samar, Philippines, on terga of M?tella 
mitella taken on the reef. Albatross Philippine expedition. 

The barnacle is rather narrow, oblong, corroded, gray, in places 
showing yellow lamine; weakly ribbed near the margins; the radial 
borders zigzag where not too deeply eroded. The orifice is ovate. 
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Fie. 92.—CHTHAMALUS CAUDATUS. @, CIRRUS VI AND CAUDAL APPENDAGE. THE SPINES 
ARH OMITTED FROM MOST OF THE SEGMENTS OF THE CIRRUS. 0, MAXILLA. C, MANDIBLE, 


Carinorostral diameter, 10 mm.; lateral diameter, 6 mm.; height, 
2.7 mm. 

The scutum has a rounded articular ridge, most prominent in the 
middle, sloping downward. No adductor ridge; adductor muscle 
pit shallow. A rather strong ledge along the occludent border. 

The tergum is rather narrow in the lower half, not very wideabove. 
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The crests for the depressor muscles are short but project well over 
the basal margin. 

The mandible has three large teeth and a pectinated lower point 
(fig. 92c). The maxilla has spines in the usual three groups; those 
of the lower group are very fine and close (fig. 920). 

Cirrus i has unequal rami with 8 and 6 segments, the posterior 
ramus slightly over half as long as the anterior. 

Cirrus ii has rami of 10 segments, the anterior ramus about two 
segments longer than the posterior. Posterior ramus is much more 
slender than the anterior; about half as wide. A few spines in the 
terminal segment of the anterior ramus are lanceolate with minutely 
serrate edges, somewhat as figured for typical C. stedlatus, but more 
slender. 

The remaining cirri have subequal rami, the segments bearing four 
pairs of spines. I note a minute fifth pair on a few segments. 

The caudal appendages are about three-fourths as long as the cirri, 
slender, each composed of 21 segments bearing some delicate spines. 
They are closely similar (fig. 92a). 

The special features of this species are in the appendages. The 
rami of the first cirri are more unequal in length than usual; the 
second are wnequal in width, and there are long caudal appendages. 
The form of mandible is common to several other species. 

Before dissecting C. caudatus I thought it a form of C. dentatus 
Krauss, which I know only from the published accounts. The hard 
parts agree in the main with that species, as described by Darwin, 
but several minor differences may be noted. The parietes are not 
ribbed, though there is a trace of such sculpture near the bases of 
some compartments. 

The crests of the tergum project more over the basal margin. In 
C. dentatus, according to Darwin, the “tips of the second pair of 
cirri have many coarsely pectinated spines,” and there are but six 
segments in the shorter ramus. Both of these characters differ from 
C. caudatus. The mandible of C. dentatus has not been figured, but 
it appears from the description to be like that of caudatus. The 
chief difference is in the long and well-developed caudal appendages 
of C. caudatus. Darwin had an abundance of material of C. dentatus, 
and it does not seem likely that structures so conspicuous and remark- 
able could have escaped his acute observation, if they were present 
in that species. 

C’, caudatus is the only species of Chthamalus in which caudal 
appendages have been seen. I could find no trace of them whatever 
in C. hembeli and C. withersi, which have the same form of mandible 
as C’. caudatus. 
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CHTHAMALUS DALLI, new species. 
Plate 73, figs. 3, 3a, 3b. 


Type.—Cat. No. 48064, U.S.N.M. 

Locality —Unalaska, Alaska, growing together with Balanus cre- 
natus on Balanus cariosus. Also Oyster Bay, Washington, on 
Balanus glandula. 

The barnacle is conic, with a small oblong orifice; parietes having 
few unequal ribs, more or less obliterated by the corrosion of the sur- 
face; sutures simple. Where corroded the surface is pale gray; in 
a narrow basal band, where the very thin cuticle remains, it is buff. 
The interior is whitish, stained more or less with flesh or a livid 
tint. Opercular valves similarly tinted. 

Greatest basal diameter of the type 6.2 mm., height 2.3 mm. 

The scutum (pl. 738, fig. 8a) has a moderately developed but short 
articular rib, extending about to the middle of the tergal margin 
and tapering downward. Articular furrow is broad. The pit for 
the adductor muscle is very shallow. There is a long and strong 
adductor ridge. Pit for the lateral depressor muscle is crossed by 
several crests. 

The tergum is broad, its width about three-fourths of the length, 
the basal margin strongly convex below, straightened in its carinal 
‘half. Upper margin well arched. The articular ridge is not very 
prominent, articular furrow narrow. Crests for the depressor muscle 
are quite long. 

The labrum (fig. 93d) is set with small, rather irregular teeth. 

The mandibles, palpi, and maxillze do not differ materially from 
those of C. stellatus from Naples. 

Cirrus i has rami of 7 and 6 segments, the posterior ramus about 
three-fourths as long as the anterior. 

Cirrus ii has 6 and 5 segments, the anterior ramus longer by about 
14 segments. There are no serrate spines. 

Cirrus ili has rami of 12 segments bearing four pairs of spines. 

Cirrus vi has rami of 20 segments, bearing five pairs of spines, 
some of them having single short basal bristles. 

This is a small species, but as the specimens contained many eggs 
they may be presumed to be full grown. It differs from C. stellatus 
and its varieties by the strong development of the adductor ridge of 
the scutum. It is most nearly related to C. fissus, but differs by the 
crests in the scutum for the lateral depressor muscle, the far stronger 
adductor ridge, and by the different proportions of the valves; 
in C. fissus the length of the tergal margin of the scutum is half of 
the basal margin; in C. dallé it is two-thirds. 
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This species is named for Dr. William H. Dall, who collected a 
large part of the Alaskan barnacles in the United States National 
Museum. 

CHTHAMALUS FISSUS Darwin. 


Plate 74, figs. 1, la, 10. 


1854. Chthamalus jfissus DARWIN, Monograph, p. 462, pl. 18, figs. 6a, 6b. 


Type.—British Museum, from California, on “Lottia grandis.” 

The barnacle is convexly conic or irregular, with the walls rather 
strongly folded near the base, smooth in the younger stages, covered 
when unworn with an olive or olive-brown cuticle. Radii, when 
present, very narrow. Orifice varying from narrow and lengthened, 
about twice as long as wide, to oval, the length about one and one- 
half times the width. Diameter about 5 mm. 

The scutum is long; articular ridge not projecting beyond the 
tergal margin of valve when that is unworn, tapering downward. 
The adductor muscle pit is deep. Adductor ridge rather strong but 
short. Pit for the lateral depressor muscle deep. 

The tergum is roughly an equilateral triangle in outline, nearly as 
wide as long, the basal and carinal borders convex. Articular ridge 
moderate; spur extremely short and wide, merely a convexity of 
the base. 

This species is readily known by the shape of the tergum, which 
is more shortened than in any other species. I have found it at 
La Jolla, California, growing on bowlders, J/fytilus, and on other 
barnacles (J/¢tella), in the intertidal zone. 
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CHTHAMALUS ANISOPOMA, new species. 
Plate 74, figs. 2 to 2f. 


Type.—No. 48198, U.S.N.M., from San Luis Gonzales Bay, Gulf of 
California, on a stone (Albatross, 1889). 

The barnacle is depressed-conic with a rather long, elliptical ori- 
fice, closed by the left (rarely the right) scutum and tergum only; 
radii undeveloped, the sutures distinct and narrow, with finely crenu- 
lated sutural edges. Parietes strongly, irregularly ribbed. Interior 
whitish, with a fleshy margin, the basal edges either slightly or 
copiously roughened with irregular crests (pl. 74, fig. 2e, carina), 
or quite smooth, except for the fluting caused by the ribs. Diameter, 
5 mm. 
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The opercular valves are peculiar from the conspicuous disparity 
in size and shape between the right and left valves. In a very great 
majority of the specimens examined the left valves are larger than 
the right and assume the position of the free valves of Verruca. 
Plate 74, figures 2 to 2d, are drawn to the same scale, and repre- 
sent valves of one individual. 

The larger scutum has nearly the shape of an isosceles triangle. 
The exterior has conspicuous, not very close lamine of growth and 
a shallow radial sulcus which divides off the tergal third. The articu- 
lar ridge is well developed, with a rounded outline. Articular fur- 
row rather deep. The adductor muscle impression is small and 
not very deep. No adductor ridge. Pit for the lateral depressor 
muscle is crossed by delicate crests. 
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The smaller scutum is long and very narrow, the tergal margin 
much less than half of the basal. Articular rib well developed, long. 
The deep pit for the lateral depressor muscle is upon the basal edge 
of the valve. 

The larger tergum is irregularly oblong. Articular ridge angular, 
strongly produced over the scutal margin. Spur very short and 
rounded. Basal margin straight. Crests for the depressor muscle 
usually developed strongly. 

Smaller tergum triangular, shaped somewhat like that of Chtham- 
alus fissus, but broader; basal margin somewhat sigmoid; articular 
ridge small. 

The labrum has a very broadly V-shaped edge, set with teeth, and 
many short hairs (fig. 93d). 

The mandible is like that of Naples C. stellatus. 

The maxilla (fig. 93a) also resembles that of C. stellatus. 

Cirrus i has 6 and 5 segments. 

Cirrus ii has 5 and 7 or 6 and 8 segments, the posterior shorter by 
two segments. 

Cirrus vi has rami of 20 segments, bearing five pairs of spines 
(fig. 93¢c). Both cirri and spines are quite slender. 
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This species is known by several hundred individuals upon a stone, 
probably picked up on the shore. It is very remarkable for the 
asymmetry of the valves, giving it somewhat the aspect of Verruca. 
The closing apparatus is indeed like that of Verruca, since the smaller 
pair of valves does not extend nearly to the summits of the larger 
pair, is not visible externally, and takes no part in the closing of 
the orifice. The summits of the larger valves close against the oppo- 
site border of the orifice, the smaller valves then standing vertically 
along the same border, lower down. It is doubtless on account of 
the altered pose of the smaller valves that the depressor muscle pit 
has moved from the face to the lower edge of the valve. 

IT have found the forms of the valves very constant in a large 
number of individuals. Having an impression at first that I was 
dealing with a pathologic barnacle, I was led to go over a greater 
number in detail than one would otherwise take time for. By the 
smaller valves it seems related to (. fissus. The tergum of the larger 
pair is more like that of C. panamensis. 

The slight asymmetry of the opercular valves in some other species 
of Chihamalus has been noted elsewhere in this report. Darwin has 
remarked upon the occasional asymmetry of ,C. scabrosus. In C. 
anisopoma, however, the asymmetry is much more pronounced and 
has become a constant character. 


CHTHAMALUS PANAMENSIS, new species. 
Plate 75, figs. 2 to 2e. 


Type—No. 2008, A.N.S.P., from Quarantine Island, Panama, on 
Siphonaria gigas, collected by Samuel N. Rhoads, 1911. 

The barnacle is conic with a small orifice, sometimes corroded and 
dirty gray, but when well preserved, covered with an olive brown 
cuticle; varying from weakly folded to strongly, irregularly plicate 
near the lower border. Interior white and nearly smooth; some of 
the compartments pitted behind the rather long sheath. Sutures 
distinct, simple. Radii extremely narrow or undeveloped. Diameter 
5 to T mm. 

The scutum is closely, finely ridged with growth striz. Inside it 
has a narrowly reflexed articular ridge, its edge convex, not project- 
ing beyond the finely serrate tergal border of the valve. No adductor 
ridge. Adductor pit rather deep; that for the lateral depressor 
distinct. 

The tergum is irregularly oblong, widest in the middle, the scutal 
margin straight, opposite margin arched, the apical end a little 
narrower than the lower. Exterior finely marked with growth- 
strie, and having a deep furrow from apex to spur, and traces of 
one or two other very faint, short radial furrows. Articular ridge 
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prominent but not reflexed over the scutal margin. Spur extremely 
short and broad. Basal margin straight. Crests for the depressor 
muscle are weak. 

The free apices of both scutum and tergum are unusually long in 
unworn specimens. If eroded, the outlines of the valves would be 
considerably altered. The specimens were preserved dry, and I have 
not examined the internal organs. 

This seems to be a strongly individualized species. Unworn ex- 
amples may be recognized readily by the external furrow of the 
tergum. The shape of the tergum and the small development of 
the articular ridge in both tergum and scutum are also characteristic. 
The external sculpture of the opercular valves is much. finer and 
closer than in C’. anisopoma. 

There is a very slight difference in the size of the opercular valves 
of the two sides, at least in the individuals I have particularly 
examined, but this is hardly noticeable unless the cleaned valves 
are laid side by side. 


CHTHAMALUS IMPERATRIX, new species. 


Plate 75, figs. 1 to le. 


Type.—Cat. No. 48200, U.S.N.M. 

Distribution—Panama, on stones. C. B. Adams. 

The barnacle is conic, depressed, spreading, the slopes even and 
showing waved gray lines etched into low relief on the surface; 
when unworn it is set with small 
granules, or in the early stages of 
growth it is smooth. The orifice 
is large and ovate; ale broad, 
with horizontal summits. Sutu- 
ral edges smooth; radii not differ- 
entiated. The compartments are 
moderately thick. The interior 
Fic. 94.—CHTHAMALUS IMPERATRIX. of wall and valves is dull-violet 

SCUTUM OF AN UNWORN INDIVIDUAL, 'TO black or blue-violet black. The 

SHOW THE STRAIGHT TERGAL BORDER ; basal edoes of the wall are rough- 

LENGTH, 2.6 MM. 5 5 

ened by some scattered tubercles, 
or sometimes rather close, fine rugositeS and asperities. There is no 
trace of an ingrowing ledge. The sheath is very short (pl. 75, figs. 
1, 1a, 1e, interior or rostrolateral, lateral, and carinal compartments). 

Diameter, 14 mm.; height, 3 mm. 

Diameter, 18 mm.; height, 2.5 mm. 

The opercular valves are thick, deeply eroded in adults, and are 
colored inside like the wall. The scutum is of the usual triangular 
shape, about twice as wide as high. The tergal border is very thick. 
The articular rib is not very prominent; articular furrow forms a 
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rather wide and deep notch. Occludent margin inflexed, a rather 
deep crease under it for the adductor muscle. No pits or scars for 
depressor muscles are visible. Length 4.5 mm. (pl. 75, fig. le; also 
fig. 94). 

The tergum is extremely thick, narrow, with a rather shallow 
articular furrow. ‘There is a sort of short spur united with the basi- 
scutal angle and projecting below it. The carinal lobe of the valve 
appears pushed upward. Crests for the depressor muscle are rather 
strong and irregular. 

The numerous specimens of this species have been in the collection 
many years, and the body was entirely destroyed in those opened. 
The uniform violet black color of the interior is unusual and char- 
acteristic. Chthamalus intertextus Darwin, a Philippine species, 
is purple within, but other known species are lighter colored or 
clouded with some dark shade on a lighter ground. 

CHTHAMALUS CIRRATUS Darwin. 
1854. Chthamalus cirratus DArnwitn, Monograph, p. 461, pl. 18, figs. 4a, 4b. 
1909. Chthamalus cirratus Darwin, Piussry, Proc. U. 8S. Nat. Mus., vol. 37, 
Dee ee. 

Distribution.—Pescadores Islands, Peru, to the northern Chonos 
Islands. 

The barnacle is either depressed-conic, 10 to 13 mm. in diameter, 
corroded above, ribbed and crenate at the base, when not crowded, 
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Fic. 95.—CHTHAMALUS CIRRATUS. SAN LORENZO ISLAND, PERU. INSIDE VIEWS OF TERGUM 
AND SCUTUM ENLARGED, AND GROUP OF THREE ENTIRE ANIMALS, NATURAL SIZE. 


or when crowded the walls become vertical, and the orifice and the 
opercular valves are large. There is also a smooth form. Accord- 
ing to Darwin, large specimens from Coquimbo and Valparaiso have 
a height of 1 inch with a basal diameter of half as much. All of 
those I have seen from Peru are depressed. The interior is usually 
dull purplish (fig. 95). 

The opercular valves are corroded. The scutum has a /ong, strongly 
projecting articular rib, which has a long, nearly straight or some- 
times convex slope to the deep articular furrow, unlike any form 
of C, stellatus. The adductor muscle pit is deep. The lateral de- 
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pressor muscle pit is generally but not always crossed by short 
crests, as in several other West Coast species. 

The tergum is concave within. Zhe spur projects in a blunt point 
below the basiscutal angle. There is a narrow, basicarinal lobe, 
with a few short crests for the lateral depressor muscle. 

The labrum is concave in the middle, and has many long hairs 
at the sides. 

The mandibles and maxille (fig. 966) do not differ materially from 
those of (. stellatus. 

Cirrus i has rami of 7 segments, the anterior ramus longer by two. 
The posterior edge of the lower segment of the anterior ramus 
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Fic. 96.—CHTHAMALUS CIRRATUS, SAN LORRENZO ISLAND, @, BASAL SEGMENTS OF THE RAMI 


OF CIRRUS Il, THE ANTERIOR MARGIN TOWARD THE LEFT. b, EDGE OF THE MAXILLA. 
Cc, ELEVENTH SEGMENT OF CIRRUS VI; ONLY THE OUTER SPINE OF EACH PAIR IS DRAWN. 


bears a series of about six obliquely conic teeth, reminding one of 
those of Acasta. 

Cirrus ii has rami of 8 and 6 segments. The anterior ramus is 
longer by about two segments, and on its lower segment bears a 
series of conic teeth directed toward the posterior ramus (fig. 96a). 
Several succeeding segments have one or two similar teeth. 

Cirrus iii has very unequal rami of 16 and 30 segments. Those of 
the distal third of the longer ramus are very slender and bear only 
a few slender spines near their distal ends. The other segments are 
armed with six pairs of spines. Darwin states that he found the 
rami equal in one specimen. The later cirri have subequal rami, the 
segments bearing six pairs of spines (fig. 96¢). 

There is not much variation in the opercular valves, but much 
more in the wall. In one specimen from San Lorenzo Island the 
wall is rather thin, not ribbed, and covered with a dark olive-brown 
cuticle in the lower part. The upper part is corroded. The interior 
is smooth, and the sutures are distinct. The long slope of the articu- 
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lar ridge of the scutum is decidedly convex, and the basicarinal lobe 
of the tergum is less produced. 








Locality. Collector. Notes. 
SHBPOOTGHEG NSIADE. EOF. jo. aoe Soon ene non ence Ae. COKE. 5:5. - On rocks, shore; figured. 
ere a eile arom ee ans eee eat Wik. oenes. 2... Smooth form, 
Pescacores Islands, Pert. ~~ --.- 5 nn wee ccenscenese- RR: B= Coker: --= 2: On Balanus psitiacus. 
ENE re ee ne eee ee ee tema oe = ae aaa -.---| On rocks; cylindric form. 


CHTHAMALUS SCABROSUS Darwin. 
Plate 73, figs. 4, 4a. 


1854. Chthamalus scabrosus DARWIN, Monograph, p. 468, pl. 19, figs. 2a—2d. 


Distribution—VPeru to Tierra del Fuego and the Falkland Islands 
(Darwin). 

The wall is conic, dirty gray when corroded, “dull purplish 
brown” or pale purplish vinaceous when well preserved; sometimes 
retaining traces of the cuticle near the base. Radii usually narrow 
or scarcely developed; rarely well developed, and then consisting 
“ of small lamine or ridges placed on both sides of the sutures, and 
interfolded or interlocked together; usually only a trace of this struc- 
ture is exhibited.” Alz rather wide, striate. Parietes more or less 
ribbed. Interior either nearly smooth or roughened, often greenish, 
the edges of the compartments projecting inward. Diameter about 
11 mm. 

The scutum is long and narrow. The articular ridge is very promi- 
nent, forming a lobe in the middle of the tergal margin. This is 
more conspicuous in the usual worn examples than in the nearly 
perfect one figured. An oblique ridge, like an adductor ridge, bounds 
the adductor pit, which is not very deep. 

“The terga are very narrow; they are remarkable in two respects, 
namely, in the depressor muscle being attached to a plate formed 
apparently by the union of the usual crests, parallel to the outer 
lamina of the valve itself, a deep narrow cavity being thus formed; 
and secondly, in the far more extraordinary circumstance of the 
existence of a small pit at the extreme basiscutal corner of the 
valve, in which about half of the scutal lateral depressor muscle is 
attached.” Sometimes this basiscutal pit 1s very shallow or even 
entirely wanting, as in the specimen here figured. There is a rounded 
spur projecting below the basiscutal angle. 

The opercular valves, especially the tergum, are very characteristic. 

Specimens in the United States National Museum from Valparaiso 
(Cat. No. 48089) are seated upon a rock and are of the conic form, 
not strongly sculptured. 

According to Darwin: 

This species is the commonest cirripede on the shores of the Falkland Islands. 
Many of the specimens are there crowded together, and rendered elongated 
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and eylindrical, with the walls very thin and the sutures often obliterated; 
as the opercular membrane is very narrow, the opercular valves are much 
influenced both in their outline and in their crests and articulations by the 
varying form of the shell. I have even seen specimens with the scutum and 
tergum on one side twice as largé as on the other side. 


HAWAIIAN SPECIES. 
CHTHAMALUS INTERTEXTUS Darwin. 


1854. Chthamalus intertertus DArwin, Monograph, p. 467, pl. 19, figs. 1a, 1b 
(Philippine Archipelago, Cuming). 

1913. ?Chihamalus intertextus Darwin, Horx, Siboga-Expeditie, Cirripedia, 
p. 269 (Bay of Kankamaraién, south coast of Kangeang). 

Diamond Head, Oahu, near the lighthouse, on a reef of volcanic 
rock covered at high water; abundant. H. A. Pilsbry, 1913. These 
specimens have the scuta and terga calcified together, the basal edges 
of the compartments inflected, and the interior of a beautiful violet 
color (petunia violet or anthracene violet of Ridgway). The sutures 
are interfolded when unworn. Though far from the original lo- 
cality, they seem to be quite typical. 


CHTHAMALUS HEMBELI (Conrad). 


Plate 76. 

1837. Huraphia hembeli Conrap, Journal of the Academy of Natural Sci- 
ences, vol. 7, p. 261, pl. 20, fig. 13. 

1854. Chthamalus hembeli Conrad, DARWIN, Monograph, p. 465, pl. 18, figs. 
da—5e. 

1897. Chthamalus hembeli (Conrad) Wrttner, Verzeichnis, p. 272. 

1905. Chthamalus hembelli Conrad, GruveL, Monographie des Cirrhipédes, 
p. 205. 

Distribution.—Hawaiian Islands. 

The barnacle is large, conic, with a large quadrangular orifice; very 
solid and strong; parietes pale grayish vinaceous, the ale and sheath 
seal brown (or grayish if worn); exterior somewhat folded or but 
very slightly so. Sutures, when not obliterated by corrosion, formed 
of interlocking teeth. Radii narrow. Ale very wide. The sheath 
is long. The lateral angles of the orifice are somewhat hollowed out 
for the basitergal corners of the scuta. The interior below the 
sheath is smooth, pale buff. ‘ Basis membranous, but surrounded 
by a ledge formed by the inflected basal edges of the parietes,” or in 
old individuals the inflected edges of the compartments cover the 
whole base with a strong, whitish calcareous layer. The false basis 
does not, of course, show radial furrows or lines, but is quite smooth. 

The scuta and terga are firmly cemented, but not calcified, together, 
and may be separated by boiling in potash. The articulating faces 
are very thick. Scutum with a deeply bisinuate tergal margin, the 
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articular ridge in the middle. The occludent edge is broad and flat, 
obliquely ridged in the lower part. Groups of intricately branching 
crests at the two basal angles serve for the attachment of the de- 
pressor muscles. ‘The outside is regularly ridged transversely when 
unworn and has one or more shallow radial impressed grooves. 

The tergum has a bisinuate scutal border; basal margin formed 
of two subequal arcs, the posterior one occupied by the deeply cut 
lateral depressor muscle crests, which in basal view are seen to be 
intricately branching and pectinated. The exterior is seal brown, 
with some lighter rays. The low growth-ridges are worn smooth 
except along the carinal margin, where they are sharp and oblique. 





Fic. 97.—CHTHAMALUS HEMBELI. NAPILI HARBOR, MAUI. @, MAXILLA. 0, MANDIBLE. 
C, ELEVENTH SEGMENT OF CIRRUS VI. d, PALPUS. €, END OF THE PENIS. 


An old individual measures, carinorostral and lateral diameters 
75 mm.; height of carina, 41 mm.; length of scutum, 45 mm. 

Carinorostral diameter, 76; lateral, 64 mm.; height of carina, 
49 mm. 

Labrum has a simply concave edge, not toothed or spinose. 

The mandible has three strong teeth and a closely pectinated lower 
point (fig. 970). 

The maxilla is very closely set with rather slender spines, not 
varying much in size on the upper two-thirds, but shorter and nar- 
rower on the lower third (fig. 97a). 

The palpi are closely set with rather small spines near the distal end. 
There is no group of long spines as in the other species (fig. 97). 

The cirri are densely pigmented, the pigment in dots, chiefly at 
the bases of the spines and along the carinal borders of the segments. 

4729°—Bull. 98—16——22 
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The general proportions of the cirri may be seen in the photograph 
(pl. 76, figs, 1, 1@). 

Cirrus i has extremely short, conic rami of 10 and 8 segments. 

Cirrus ii has very unequal rami, of 10 and 17 segments, the anterior 
ramus not two-thirds the length of the posterior, covered with fine 
spines. The posterior ramus has long spines on the anterior edge, 
similar to those of cirri iii-vi—four spines on the lower, three on 
the intermediate, and two on the distal segments. 

Cirrus iii has rami of 19 segments. Segments of the distal half 
have three main pairs of spines, the rest having four pairs. There 
are dense groups of short spines on the anterior side, as in subse- 
quent cirri. 

Cirrus iv has rami of 23 and 25 segments, spines as in cirrus 1il. 
Cirrus v is similar. 

Cirrus vi has rami of 26 segments, with four pairs of spines (fig. 
97¢e) on the lower half, three pairs on the segments of the distal part. 
As in the other cirri, there are bunches of short spines between the 
insertions of the paired spines. 

The penis (pl. 76, fig. 1a) is short for a Chthamalus—scarcely 
as long asthe sixth cirri. It is very densely annulated, and from this 
I presume that it is capable of considerable lengthening. The ex- 
tremity is emarginate, with a dense patch of short hairs on one side 
near the end (fig. 97e). 

This species is readily known by the size—gigantic for a Chtha- 
malus—by the solidity of all the parts, and the serrate sutures, when 
these are not obscured by corrosion. The cirri and mouth-parts are 
eyually characteristic, especially the second pair of cirri, in which 
the posterior branch is like the third and later cirri. There are more 
short bristles between the pairs of spines on the cirri than in any 
other species. The maxilla has more numerous spines than in other 
species. 

The articulating face of the scutum is very broad, being greatly 
foreshortened in figure 2a. The equally broad opposed face of the 
tergum is well shown in figure 2. 

The specimen from Maui consists of the body, the scuta, and one 
tergum. It was probably obtained by a landing party, reported at 
that station.t The valves are very deeply corroded, livid pink and 
white externally. Length of scutum, 33 mm. 

The type-specimen of C. hembeli seems to be lost, or at all events 
IT have not found it in the collection of the Academy of Natural 
Sciences. The locality was given by Conrad, on Thomas Nuttall’s 
authority, as “near Sta. Diego.” This seems to be incorrect, not 
only in the gender of the saint, but also in the habitat of the barnacle. 


1Rep. U. S. Fish Commissioner for 1902, p. 408. 
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No further specimens have been found in California, but we have 
positive records from the Hawaiian Islands. It is well known that 
the localities of some of Nuttall’s Hawaiian and Californian shells 
were confused. Doctor Weltner has recorded C. hembeli from 
Nagasaki, collected by the eminent conchologist Eduard von Mar- 
tens; but I do not know that the specimens have been compared with 
typical Hawaiian examples. 

Chthamalus hembeli is a rare barnacle in collections. I know only 
of those in the British and the National Museums, unless the 
Japanese specimens in the Berlin Museum are correctly identified. 








Locality. Collector. Notes. 
ilesiawarit’ 2405-2. f ile. See cee eee U.S. Exploring Expedition? | Figured on plato 76, figs. 2-2c. 
Napili Harbor, Maui, Albatross Station 3881.| Albatross .....-..-.--------- Body and three opercular 


valves. Plate 76, figs. 1, 1a. 





Genus PACH YLASMA Darwin. 
1854. Pachylasma DARrwtn, Monograph, p. 475. 


Chthamalidx having a wall of eight compartments, in which the 
rostrum and rostral latera are united by inconspicuous, linear sutures, 
or are wholly concrescent in the adult stage, the barnacle thus becom- 
ing virtually six-valved. Radii wanting or very narrow and not well 
differentiated from the parietes. Wall-plates without pores, not 
ribbed within in adults. Basis calcareous. Scutum without an ad- 
ductor ridge. Caudal appendages present. 

Type—P. giganteum (Philippi). 

These are barnacles of rather deep water, down to more than 200 
fathoms, in the Mediterranean, oriental, and Australian seas. They 
are at present rare in museums; except P. gigantewm, each species is 
known by a single lot from one locality. The several forms sit upon 
stones, millipores, other barnacles, crinoid stems, and sponges, but 
to what extent the species are restricted in station remains to be 
determined. ‘Two species were known to Darwin, and three more 
have been taken by the Albatross. All are well differentiated spe- 
cifically. 

It may be expected that with the progress of deep water explora- 
tion the number of species of Pachylasma and [Hexelasma will be 
very considerably augmented; and I suspect that the division into 
two genera will become increasingly difficult. The differential char- 
acters found in the caudal appendages, the labrum, and the basis are 
less important than might at first be supposed. In Pachylasma 
darwinianum the caudal appendages are reduced to a single, minute 
joint, the basis is extremely thin, and the labrum is not bullate, 
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though it is thicker than in Balanus. In Hexelasma callistoderma 
the basis is partially calcified and the labrum a little thickened. 
By its completely concrescent rostrum and rostrolateral compart- 
ments, eaxelasma is like Pachylasma gigantewm. It remains to be 
seen whether these plates are separate in the very early sessile stage 
of Hexelasma, as Darwin has found them to be in P. giganteum, up 
to the time the wall attains a diameter of about 1 mm. 

Another question remaining to be worked out is the position of 
Bathybalanus Hoek. It is evidently no Balanid barnacle, but closely 
related to Hexelasma and Pachylasma, differing from Hexelasma by 
its distinctly calcareous basis, from Pachylasma by the absence of 
caudal appendages, and from both it differs by having well-developed 
radii. None of these characters are of very great importance; yet, 
in the present condition of our knowledge of deep-water barnacles, 
a union of the groups would be premature. 


KEY TO THE SPECIES OF PACHYLASMA. 


a. Rostrum and rostrolateral compartments completely concrescent in the 
adult stage (distinct and united. by linear sutures for a very brief period 
after fixation) ; the other compartments having well-developed alz. Scuta 
having growth ridges cut by a few longitudinal furrows or impressed 
lines. \;Mediterranecans. 22] i ee P. giganteum (Philippi). 

a. Rostrum and rostrolateral compartments closely united by linear sutures, 
which are sometimes obliterated externally but visible inside. 

bd’. Lateral and carinolateral compartments closely united by a linear su- 
ture; only the carina and the lateral compartments showing alz exter- 
nally ; sheath long; scutum having wrinkled growth-ridges cut by slight 
radial grooves, its width less than half the length. New South Wales. 


P. aurantiacum Darwin.” 
b?. Carinolateral compartments having conspicuous ale. 


c’. Seuta about twice as long as wide, having sinuous or puckered growth- 
ridges; tergum with no spur; carinolateral compartments much more 
than half as wide as the lateral. Philippines. 

P. darwinianum Pilsbry. 

c’. Scuta having sculpture of smooth, even, transverse growth-ridges, not 
eut by longitudinal grooves or strise; carinolateral compartment half 
as wide as the lateral; tergum having a very short, wide spur. 

da’. Scutum convex, its width contained two and one-half times in its 

length; tergum with no longitudinal depression externally, its ar- 
ticular ridge not projecting beyond the scutal border. China Sea. 

P. chinense Pilsbry. 

a. Width of scutum contained twice in its length; tergum having a lon- 

gitudinal depression externally, its articular ridge projecting a 

little beyond the scutal border. Japan___P. crinoidophilum Pilsbry. 





1 Bathy-Balanus Hoek, Siboga-Expeditie, Monographie 31b, p. 160, monotype Balanus 
pentacrini Hoek. 
2P. aurantiacum is not contained in the United States National Museum. 
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PACHYLASMA GIGANTEUM (Philippi). 


1854. Pachylasma giganteum Philippi, DARwrn, Monograph, p. 477, pl. 19, 
figs. 5a—5d. 


Cat. No. 12060. Strait of Messina. Seguenza, in Jeffreys collection. 
PACHYLASMA DARWINIANUM Pilsbry. 


1912. Pachylasma darwinianum Pitssry, Proc. U. S. Nat. Mus., vol. 42, p. 
293. 


Type—Cat. No. 43465, U.S.N.M., from Albatross Station 5168, 
Tawi Tawi group of the Sulu Archipelago, 80 fathoms. 


PACHYLASMA CHINENSE Pilsbry. 


1912. Pachylasma chinense Pitspry, Proc. U. 8S. Nat. Mus., vol. 42, p. 293. 


Type.—Cat. No. 48471, U.S.N.M., from Albatross Station 5801, 
China Sea, near Hongkong, 208 fathoms. 


PACHYLASMA CRINOIDOPHILUM Pilsbry. 


1911. Pachylasma crinoidophilum Pitsery, Bull. Bureau of Wisheries, vol. 
DOMDs ortigs biel pl. it, Hes, tot: 


Type.—Cat. No. 38675, U.S.N.M., from Albatross Station 4934, 
off Kagoshima Gulf, in 152 fathoms. 


Genus HEXELASMA Hoek. 
1913. Herclasma Hoek, Siboga-Expeditie, Monographie 316, pp. 157, 244. 


Hoek described this genus as follows: 


Compartments six; carina, carinolateral and lateral compartments with 
alz, but without radii, the rostrum having neither radii nor alz. Parietes not 
porous and without longitudinal ribs on their inner surfaces. Basis mem- 
branous. Opercular valves subtriangular. Mouth with the labrum not notched 
in the middle; mandibles with 4 to 5 sharply pointed teeth; maxillee with 
numerous spines beneath the notch. Third pair of cirri resembling more 
those of the fourth than of the second pair. No caudal appendages, Species 
living in deep water. 

By the texture of the compartments and valves, the absence of 
radii and the absence of an adductor ridge in the scutum, /7evelasma 
resembles Pachylasma, but it differs by having no trace whatever of 
caudal appendages, and in the typical species by having a mem- 
branous basis. In H. americanum and H, callistoderma the basis is 
calcareous, but very thin in the center, so that in specimens removed 
from the support the very thin, filmlike central region adheres 
partly to the support, so that I formerly described callistoderma as 
having the central part of the basis membranous. There is an in- 
flected rim at the bases of the compartments very much thicker than 
the true basis. 
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The absence of terminal appendages is perhaps a more important 
character, differentiating Hewelasma from Pachylasma; yet these 
vary a good deal in Pachylasma. In P. crinoidophilum the appen- 
dages have eight joints; in P. darwinianum only one extremely 
minute joint, with minute terminal bristles. } 

Since the rostrum of Hewxelasma overlaps the adjacent latera, 
which have ale, it is certainly a composite plate formed of the con- 
crescent rostrum and rostral latera, exactly as in Pachylasma gigan- 
teum. Young specimens, when found, should be examined for 
traces of the sutures. Darwin found them at the apex in a Pachy- 
lasma slightly over 1 mm. in diameter. 

The form of the labrum and of the third cirri show at once that 
Hexelasma belongs to the Chthamalidw, and not to the Ba- 
lanidw. The armature of mandible and maxilla, the form of the 
lower edge of the sheath, and the texture are also characters pointing 
im the same direction. 

Hexelasma now contains seven species, as follows: 

H. velutinum Hoek. Malay Archipelago, 204 to 390 meters. 

HH, avafurw Hoek. Malay Archipelago, 560 meters. 

HT. corolliforme Hoek. Near Kerguelen Island. 270 meters. 

HI, hirsutum Hoek. Faroe Channel, 930 meters. 

7, aucklandicum Hector.t. New Zealand, Miocene. 

And the following collected by the Albatross: 


HEXELASMA AMERICANUM, new species. 
Plate 69. 


Type.—Cat. No. 14559, U.S.N.M. 

Type-locality —Albatross station 2663, off South Carolina, lati- 
tude 29° 39’ north; longitude 79° 49’ west; 421 fathoms, bottom tem- 
perature 42°.7 F., seated on a branch of coral. 

The barnacle has a membranous basis with narrowly inflected cal- 
careous borders; strong, solid compartments which are only weakly 
cemented together, are without pores, and have no radu. Light buff 
or delicately salmon tinted under a very thin pale corneous cuticle, 
which extends over the parietes and part of the ale. The orifice is 
rather small and deeply notched. The ale are broad, regularly ob- 
liquely striated, and have very oblique, smooth summits. The parietes 
have distinct, spaced linear growth-marks, which on some of the 
plates show an indistinct and minute puckering (possibly indicative 
of deciduous hairs) ; the surface between growth-marks being minutely 
rippled and longitudinally a little roughened. The sheath is salmon 
buff, smoothly grooved transversely, less than half as long as the 

17, H. Withers, Proe. Zool. Soe. London, 1918, p. 841, pl. 85. The detached compart- 


ments of this gigantic species were originally referred to Scalpellum. Its proper generic 
reference is due to Mr. Withers. It attained a length of 19 cm, 
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wall, its lower margin not in the least overhanging. The interior is 
not in the least grooved below the sheath, and at the basal edge the 
compartments are very narrowly inflexed or have a slight rim around 
the membranous basis. 

The carina is longer than the rostrum, longer than wide, triangular 
in outline. The carinolateral compartments have very narrow, band- 
like parietes, hardly one-fourth as wide as that of the rostrum. The 
rostrum is normally about as high as wide, and triangular in shape. 
The base is modified in shape by the cylindrical coral, which serves 
as support, and upon which the barnacle is seated with the carino- 





Vic, 98.—HEXELASMA AMERICANUM. @, INTERMEDIATE SEGMENTS OF CIRRUS VI, Db, FIRST 
CIRRUS. ¢C, MANDIBLE. d, MAXILLA, 


rostral axis transverse to the long axis of the coral-branch in all 
but one of the specimens seen. 

Greatest carinorostral diameter, 17 mm.; basal diameter at right 
angles to preceding, 18 mm.; height of carina, 21 mm. 

The scutum is at least two and one-half times as long as wide, 
sculptured with regular growth-ridges, which unite by pairs to form 
oblique teeth along the occludent edge. There are no longitudinal 
striae. Inside there is a very low, rounded, rather massive articular 
ridge, and a deep, very narrow articular furrow, but no adductor 
ridge whatever. There is a small pit with a couple of short crests. 
for the lateral depressor muscle. The occludent border of the plate 
is bent up along its lower half. 
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The tergum is nearly flat, weakly striate transversely, the carinal 
half slightly convex and scored with a few longitudinal lines. A 
weakly impressed line runs to the carinal base of the spur, which 
has no furrow. The spur is very short, occupying about one-third of 
the basal margin. It is close to the basiscutal angle, and its end 
is obliquely truncate. Inside there is a rather low but long articular 
ridge, and numerous sharp but short crests for the depressor muscle. 

The mandible has four rather acute teeth and a spinose lower point. 

The maxilla has two large spines followed by a notch in which 
there are several small ones. Median third is armed with long but 
unequal spines and the lower fourth with shorter spines (fig. 98d). 

This peculiar barnacle is obviously related to Hevelasma callisto- 
derma (Pilsbry) of the western Pacific, agreeing with that in the 
structure of the walls and opercular plates, the slender teeth of the 
mandible, the strongly annulate, rather short and hairless penis, and 
the structure and spines of the cirri. It differs from the Pacific 
species by having a narrower scutum, while the tergum is somewhat 
wider, with longer basal and shorter carinal margins; the spur is 
shorter and scarcely separated from the basiscutal angle of the 
valve. The external sculpture of the compartments is also less 
developed in the Atlantic species, which moreover differs by the 
flattened side walls and various other peculiarities of the wall plates, 
such as their minute sculpture. 

The material examined consists of one perfect individual (Cat. No. 
14559) from the type-locality, and parts of at least three incomplete 
ones (detached plates of the wall) from a lot labeled as from Aldba- 
tross stations 2662-3-9, 2671-2 and registered as Cat. No. 48093, 
U.S.N.M. 

The remains of two individuals in No. 48093 show carine similar 
to that of the type, except that they are a little less bowed, the roof 
being flattened (pl. 69, fig. 3). 

In the third individual (pl. 69, fig. 2) the carina is almost straight, 
narrow, and nearly parallel-sided, with the roof very convex. From 
the shape of the basal margin it is clear that this one grew upon a 
narrow branch of the coral, with its carinorostral axis parallel to 
that of the branch. The whole contour of the barnacle was doubtless 
modified by the narrow support. 


HEXELASMA CALLISTODERMA (Pilsbry). 


1911. Balanus callistoderma Ptuspry, Bull. Bureau of Fisheries, vol. 29, 
p. 78, fig. 10, pl. 12, fig. 5; pl. 15, figs. 3-7. 


Type—Cat No. 38690, U.S.N.M., from <Addbatross station 5068, 
Suruga Gulf, Japan, in 77 fathoms. 
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‘ 

To the description of this species may be added that the labrum 
has a rather deep median concavity but no notch. The edge is 
densely set with minute spines, and below the edge there are shorter 
spines set in groups. There are no “teeth” (fig. 99). 

The palpus has a series of long spines on the face, as usual in 
Balanus and some Chthamali, running into a group on the distal end. 
Upper margin densely covered with much shorter spines. 

The third cirrus has long rami like the fourth. The lower seg- 
ments are densely bristly, like those of the second cirri, but the 
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Fic. 99.—HEXELASMA CALLISTODERMA. 4, EDGE OF THE LABRUM. 0b, SMALL PART OF THE 
EDGE MAGNIFIED TO SHOW THE SPINES. Cc, SPINES FROM THE CENTRAL PART OF THD 
LABRUM, SOME DISTANCE BELOW THE MARGIN, 
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median and distal segments bear two pairs of long spines as in the 
later cirri. Dense tufts of hair rise from the inner faces of the 
median segments. 

None of the cirri have “ teeth” or spinules. The penis is not much 
more than half as long as the sixth cirri, and has no basi-dorsal 
point. There is no trace whatever of terminal appendages. 

The basis is entirely membranous in young individuals, and the 
compartments are longitudinally ribbed inside and at the basal edges. 
In the adult stage the basal edges of the compartments grow in- 
ward, as in some species of Chthamalus, forming a ledge, thick 
outwardly, but thin at its inner edge, which is often somewhat 
scalloped or lobed. The true basis is partially calcified, there being 
an extremely thin calcareous film over large parts of it in old indi- 
viduals, but, so far as I have seen, not complete. It is not easy to 
observe, since parts of this calcareous film adhere to the peripheral 
ledge and the body when the barnacle is removed from its support, 
and parts of it remain upon the support. The calcification is there- 
fore less complete than in Pachylasma. 
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Genus OCTOMERIS Sowerby. 


1825. Octomeris SowrrBy, Zoological Journal, vol. 2, p. 244. Monotype, O. 
angulosa, 
1854. Octomeris Sowerby, DARWIN, Monograph, p. 282. 

Chthamalide with eight compartments; edges of the radii crenated ; 
basis membranous. 

Darwin describes two species, O. angulosa Sowerby, from Algoa 
Bay, South Africa, and O. brunnea Darwin, from the Philippines. 
No others have been desvribed since his monograph. They inhabit 
the littoral zone. 


OCTOMERIS AMGULOSA Sowerby. 


1854. Octomeris angulosa Sowerby, DArwin, Monograph, p. 483, pl. 20, figs. 





20, 2b. 
Locality. Collector. 
Cape of Good Hope ....---- Wm. Stimpson, North Pacific Exploring Expe- 
dition. 
Cape Town..............-.-| U.S. Eclipse Expedition, 1889. 
(Not stated)................] Isaac Lea collection. 


The Cape Town specimens have deeply cut, continuous ribs, such 
as are Shown in Chenu’s figures of “Octomeris augubra.” 'This form 
may, perhaps, be separable from the typical O. angulosa, but my 
material is not abundant enough for a decision. Chenu’s name was 
probably an error of the engraver and not intended as a new name. 


Genus CATOPHRAGMUS Sowerby. 
1827. Catophragmus Sowrersy, Genera of Recent and Fossil Shells. 
1854. Catophragmus Sowerby, DArwitn, Monograph, p. 485. 

Interior compartments eight, provided with ale but no radu; 
their bases concealed by one or several exterior whorls of small, 
supplemental compartments; basis either membranous or calcareous; 
scutum without an adductor ridge, the articular ridges of both valves 
strongly developed. Caudal appendages present in some species. 

The three species of this genus are about as widely separated as 
possible, one littoral species on the eastern coast of Australia, another 
in the West Indies, and the third in deep water of the Hawaiian 
Archipelago. They are evidently the remnants of an ancient group. 


In structure they are rather divergent. I have not seen C. t¢mbricatus, 


but the other two species differ markedly in texture. C. polymerus 
has a great deal of chitin in the compartments, and the calcareous 
material is partly purplish. C. darwini is conspicuously porcellanous 
and dead white. 
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KEY TO SUBGENERA AND SPECIES. 


a. Caudal appendages wholly wanting; basis membranous; basal edges of 
the inner compartments beveled outside, the outer layer not extending to 
the base; supplementary compartments numerous, carinate, imbricating 
over the sutures of each preceding whorl. Subgenus Catomerus (new 
Riedy AS) arene eee eek eee BEE ee ee oe C. polymerus Darwin. 

a’. Caudal appendages present. 

b*%. Basis calcareous; supplementary compartments not keeled, not very 
numerous, imbricating over the sutures; white; caudal appendages very 
small. Subgenus Catophragmus________________ C. imbricatus Sowerby. 

b?. Basis unknown; basal edges of the inner compartments not beveled out- 
side, the outer layer extending to the base; supplementary compart- 
ments in a single series, not restricted to the sutures of the inner wall, 
and of several forms, with or without one or two alze; white and por- 
cellanous in texture; caudal appendages well developed. Subgenus 
CIOILELUSTIVUS MNISDD Yas eo eee ee ee ee C. darwinti Pilsbry. 


CATOPHRAGMUS IMBRICATUS Sowerby. 


1827. Catophragmus imbricatus Sowrrsy, Genera of Recent and Wossil 
Shells. 

1854. Catophragmus imbricatus Sowerby, Darwin, Monograph, p. 490. 

1901. Catophragmus imbricatus Sowerby, VERRILL, Trans. Conn, Acad., vol. 
tpt 1, p: 22, pl. 8; figs: 8, 9: 

Type—British Museum, from Antigua. 

Distribution —Antillean faunal province; Antigua and Bermuda. 

This species is not contained in the National Museum. It is dis- 
tinguished from C. polymerus by the white color, the calcareous basis 
and the caudal appendages, which, according to Darwin, are short, 
equaling only the lower segment of the pedicel of the sixth cirrus, 
and consisting of three joints, in a young specimen 5 mm. in dia- 
meter. It attains a diameter of three-quarters of an inch, according 
to Darwin. Professor Verrill remarks of those found by him in 
Bermuda: 

Several specimens of this interesting barnacle were found on littoral rocks. 
They are all young (about 5 to S mm. in diameter) and agree well with the 
young one described by Darwin from Antigua. The eight primary mural 
plates are pointed and surrounded and partially concealed by about three 
alternating whorls of sinaller, pointed plates; rapidly decreasing in size ex- 
teriorly. The opercular scuta are strongly concentrically ribbed and have a 
deep, median radial sulcus. The base is calcareous, but thin, The color is 
pure white. 

CATOPHRAGMUS DARWINI Pilsbry. 


1907. Catophragmus darwini Piuspry, Bulletin of the Bureau of Fisheries, 
vol. 26, p. 188, fig. 4, pl. 5, figs. 1-8. 
1911. Catophragmus (Chionelasmus) darwini Pinspry, Bull. Bur. of Fish- 
eries, vol. 29, p. 82. 
Type.—Cat. Nos. 32407, 32408, U.S.N.M. 
Distribution —Hawaiian Islands: Albatross station 3998, vicinity 
of Kauai, in 228 to 235 fathoms. 
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CATOPHRAGMUS POLYMERUS Darwin. 


1854. Catophragmus polymerus DARWIN, Monograph, p. 487, pl. 20, figs. 
4aAAe. 

Type.—British Museum, from Twofold Bay, New South Wales. 
Richmond, near Melbourne, Victoria, on shells and stones, collected 
by Mrs. Agnes Kenyon. The shape of the opercular valves varies a 
good deal. In low, spreading individuals the scutum is broad, as 
figured by Darwin, but in high ones with steep walls it is narrower, 
the basal margin shorter than the tergal, and the articular furrows 
of both valves are more oblique, so that the articulating borders are 
much less deeply notched than Darwin’s figures show. It appears to 
be a strictly littoral species, living with Zetraclita, Chthamalus, ete. 
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APPENDIX. 


Balanus concavus pacificus Pilsbry (p. 104). Specimens from 
between Venice and Rocky Point, California, collected by the Anton 
Dohrn for the Venice Marine Biological Station, agree with those 
from Newport, California (pl. 23, figs. 2-2c), in the form of the 
opercular valves. This particular race may be denoted as form 
brevicalcar. See page 107 for description. 

Balanus eburneus Gould (p. 80). The following synonym should 
be added: 

B.[{alanus] democraticus DrKay, Zoology of New York, Mollusca, 1844, p. 252. 


ool 











Ty a i : ‘ 
b . >, WT 
‘att fc fa I 
; au wa 
oe , 
i : mn 
eos % SY Ny, 
j a Fo a 
‘ | Vp tiie a Sa e 
\ + poy mi "ni 
sen ri ‘ 
b, 7 v uh 
a 
. 
Ww 
baba 
Fi { 
‘ 
3 
¥ 
; 
5a 
‘ : { } 
, 
, 
“ 





j 
, 


Ere. 1. 


Fics. 1-—le. 


9 


2a. 


Fires. 1—1c. 


Wires. 1, 1a. 


2, 2a. 


IXNPLANATION OF PLATES. 
PrAtTm dt: 


Verruca coraliophila Pilsbry. Top view of type. C., carina; I. Se., 
fixed scutuin; I’. T., fixed tergum; Rs. rostrum. Page 21. 
Verruca coraliophila. Basal view. A. R., adductor ridge. 
Verruca coraliophila. Carinorostral views of two individuals, the 
movable plates lacking. ; 
Verruca coraliophila. Interior views of fixed tergum and scutum, 
Verruca coraliophila. Interior views of movable tergum and 
scutum. 
PrArn 2. 


Verruca alba Pilsbry. Pourtales Plateau, near Key West, Florida. 
Top, carinorostral and basal views. Page 25. 
Verruca alba. Basal view of a Blake specimen. 
Verruca alba barbadensis Pilsbry. Top and rostrocarinal views of 
the type. Page 28. 
Verruca alba caribbea VPilsbry. Colony on a sea-urchin spine. 
Page 28. 
PLATE 3. 
Verruca nexa, Darwin. 


and base. 
Verruca euglypta Pilsbry. 


Top, seutotergal, and earinorostral walls 
Page 29. 


Interior view of rostrum. 


Verruca euglypta Pilsbry. Interior view of fixed and movable 
scuta and terga. Page 39. 
PLATE 4. 


Top, base, rostrocarinal and scuto- 
Page 31. 


Movable plates of a more sculptured indi- 


Verruca floridana Pilsbry. 
tergal walls. 

Verruca floridana. 
vidual. 

Verruca floridana. Carinorostral view of an individual which sat 
transversely upon an echinoid spine. 

Verruca calotheca Pilsbry. Basal view of: type. Page 33. 

Verruca calotheca. Interior of movable scutum and tergum. 


PLATE 5D. 


and carinorostral 

Page 35. 
Carinal and top views of the 
Page 34. 
339 


Verruca calotheca heteropoma Pilsbry. Top 
walls of the type. ® 
Verruca calotheca flavidula Pilsbry. 


type. F. T., fixed tergum; IM. T., movable tergum. 
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Fies. 1-10. 


2. 
3, 3a, 3D. 


Fies. 1-1). 


Fyas. 1, 1a. 
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PLATE 6, 


Verruca xanthia Pilsbry. 
the type. 

Verruca xanthia insculpta. 

Verruca entobapta Pilsbry. 
the type. 


Carinorostral, basal, and top views of 
Page 36. 
Top view of the type. Page 37. 
Basal, rostrocarinal, and top views of 
Page 88. 

Prare i, 


Verruca bicornuta Pilsbry. Rostrocarinal, tergoscutal, and rostral 


views of the type Page 438. 
. Verruca bicornuta. Interior of scutum and tergum. 
. Verruca rathbuniana Pilsbry. Carinorostral, seutotergal, and 


rostral views of the type. C. carina; F. Se., fixed seutum; F. T., 
fixed tergum; M. Se., movable scutum; M. T., movable tergum ; 
R., rostrum. Page 41. 


PLATE 8. 


Verruca halotheca Pilsbry. Top and earinorostral views of the 


type, on a voleanic pebble. Page 46. 
2. Verruca levigata Sowerby. Top view of specimen from Talca- 
huano Bay, Chile, growing on Balanus psittacus. Page 25. 
3-3b. Verruca bicornuta Pilsbry. Second, first, and part of the sixth 
cirri. Page 43. 

PLATE 9. 
Fie. 1. Verruca bicornuta Pilsbry. Base of cirrus vi and terminal append- 
age. Page 44, 
2. Verruca alba. Penis, cirrus vi, and terminal appendage of indi- 
vidual figured on plate 2, figs. 1-3. Page 27. 
3. Verruca euglypta Pilsbry. Pedicel of cirrus vi and terminal ap- 
pendage. Page 40. 
4. Verruca entobapta Pilsbry. Pedicel of cirrus vi and terminal 
appendage. Page 38. 


Ete. 1. 


la-1d. 
le. 


9 


20, 20. 


Fries. 1-1e. 


2-2e. 


2. Balanus tintinnabulum zebra Darwin. 


ne Boni fc 


PLATE 10. 


Balanus tintinnabulum tintinnabulum (Linneeus). Taken from a 
ship reaching Philadelphia from Hongkong, Java, and India. 
Lateral view. Page 55. 

Opercular valves of same specimen. 

Basal edge of wall of another specimen of the same lot. 

Part of the free edge of 
radius. Page 57. 

Balanus tintinnabulum zebra Darwin. Apical views of two indi- 
viduals from the ship mentioned above. 

cebra. Zamboanga, Mindanao. Cat. No. 48489, U.S.N.M. 


Figs. 1, 2a, 2b, 3, 3a, natural size; the others enlarged. 
PLATE 11. 


Taken from bottom of 
Nos. 469 and 585, 


Balanus tintinnabulum oceator Darwin. 
iron ship reaching Philadelphia from Java. 
A.N.S.P. € Page 59. 

Balanus tintinnabulum voleano Pilsbry. Japan. Lateral view, 
scuta and terga of the type. Cat. No. 48488, U.S.N.M. 


Figs. 1, le, 2d, natural size; the others enlarged. Page 60, 
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PLATE 12. 


Bies. 1-16. Balanus tintinnabulum galapaganus Pilsbry. Hood Island, Gala- 
pagos. Tergum and scuta of the type. Cat. No. 48003, U.S.N.M. 


Page 70. 
2,2a,2b. Balanus tintinnabulum azoricus Pilsbry. Terceira, Azores. Scuta 
and tergum of the type. Cat No. 48004, U.S.N.M. Page 62. 


3-3d. Balanus algicola Pilsbry. Cape Town. Groups and solitary indi- 
viduals growing on various alge. Cat. No. 15063, U.S.N.M. 


Page 72. 
3e, 3f,3g. Balanus algicola. Tergum and scuta of type, in group 3a. 


PLATE 13. 


Fies. 1-le. Balanus tintinnabulum antillensis Pilsbry. St. Thomas, West 
Indies. Type and paratype group, with opercular valves. Page 63. 
2-2b. B. t. antillensis from bottom of a Cape Cod whaler from the West 
Indies. Lateral and basal views. Cat. No. 48005, U.S.N.M. In 
fig. 2b a small specimen of Tetraclita radiata is seen attached. 

2c, 2d,2e. Tergum and scuta of the same. 


Figs. le, 2-2b, natural size. 


PLATE 14, 
Balanus tintinnabulum californicus Pilsbry. 


Fie. 1. Type and paratypes, San Diego, California. Cat. No. 9484a, U.S.N.M. 
Natural size. Page 65. 
1Ja-1d. Opercular valves of type. 
2. Group on an oyster, San Diego. Cat. No. 9435, U.S.N.M. Natural 
size. 
3. Group showing the form with lengthened basis, near Santa Bar- 
bara, California. Cat. No. 43484, U.S.N.M. 


PrAtrE 15: 


ies. 1,1a. Balanus tintinnabulum peninsularis Pilsbry. Groups. Cat. No. 
43487, U.S.N.M. Natural size. Page 66. 
2-2d. B. t. peninsularis. Cape St. Lucas. Type with its opercular valves, 
and a smaller specimen. 20, 2c natural size. Cat. No. 43486, 
U.S.N.M. 

3. Balanus tintinnabulum concinnus Darwin. Inside of seutum. 
Page 69. 
4, Balanus tintinnabulum californicus Pilsbry. Basal edge of the 
wall of one of the type group. The spongy basis is seen near the 
left side. Page 65. 


PLATE 16. 


Iies.1,1a. Balanus tintinnabulum coccopoma Darwin. Tergum and scutum 

of specimen from Panama. Page 68. 

2,2a. Balanus tintinnabulum coccopoma Darwin. Group and outside of 
scutum. Bay of Panama. Fig. 2 natural size. 

3. Balanus tintinnabulum concinnus Darwin. Payta, Peru. Cat. No. 

12417. Natural size. Page 69. 


4729°—Bull. 93—16——23 


342 BULLETIN 93, UNITED STATES NATIONAL MUSEUM. 


PLATE 17. 
Fics. 1-4. Balanus psittacus (Molina). Taleahuano Bay, Chile. Page 75. 
5-8. Balanus tintinnabulum concinnus Darwin. Peru. Page 69, 
PLATE 18. 


Balanus psittacus (Molina). Page 75. 


Wie. 1. Adults from Taleahuano Bay, Chile. Cat. No. 48482. Length of 
right-hand specimen about 18 cm. Small barnacles growing on 
the larger ones are Balanus levis nitidus Darwin and Verruca 
levigata Sowerby. 

2. Young individual from Valparaiso. Cat. No. 48007. Showing 
transient ribbed stage. Natural size. 

8. Young individuals from Arica. Cat. No. 48006, U.S.N.M. Ribbed 
form, in lateral and obliquely rostral views. Natural size. 


PLATE 19; 
Balanus amphitrite niveus Darwin. Page 92. 


Fias. 1, 1a,1b,1e. Vineyard Sound, Massachusetts. Terga and scuta of an indl- 
vidual of group 1e. 
1c. Vineyard: Sound, Massachusetts. Cat. No. 883138, U.S.N.M. 
Group growing on a pebble. 
1d. Vineyard Sound, Massachusetts. Tergum of another specimen 
of group 1c, having the spur rounded distally. 
2. Marco, Florida. Cat. No. 48008, U.S.N.M. Group growing on 
the back of a Crepidula. 
2a, 2b, 2c. Mareo, Florida. Terga of three individuals of same group. 
2d, 2e. Marco, Florida. Scuta of individuals of same group. 
Figs. le and 2 natural size. 


PLATE 20. 


Wie. 1. Balanus amphitrite albicostatus Pilsbry. Yedo Bay, Japan. Cat. 
No. 48011, U.S.N.M. Lateral view. Page 90. 
2-2b. B. a. albicostatus. Type. Cat. No. 32950, U.S.N.M. Lateral view, 
tergum and scutum. E 
3. B. a. albicostatus. Group on a quartz pebble, from the North 
Pacific Exploring Expedition. Cat. No. 48008, U.S.N.M. 
4, B. a. albicostatus. Hirado, Hizen. No. 1518, A.N.S.P. Rugged 
form. 
5-5e. Balanus amphitrite inexpectatus Pilsbry. Guif of California. 
Cat. No. 12398, U.S.N.M. 'Type-specimen, growing on an oyster, 
with terga and scuta. Page 97. 
5¢e. Tergum of a smaller individual, showing variation in shape of the 
spur. | 
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Aa. 


Fires. 1-l1e. 


2, 20, 20, 26. 


Ftes. 1-1d. 


2-2c. 


Fes. 1-1ce. 
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. Balanus coneavus glyptopoma Pilsbry. 


. Balanus concavus proteus Conrad. 


. B. eburneus. 


. Balanus improvisus Darwin. 
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PLATE 21. 


Balanus concavus Bronn. Typical form from British Red Crag 
(Pliocene). Cat. No. 12058, U.S.N.M. Page 100. 
Caloosahatchie Pliocene. 
Cotype, Academy Natural Sciences of Philadelphia. Page 102. 
Balanus concavus glyptopoma Pilsbry. Miocene, Yorktown, Va. 
Balanus regalis Pilsbry. Interior view of rostrum and part of the 
basis of a cotype. Page 108. 
Balanus regalis Pilsbry. Point Abreogos, Lower California. Co- 
types. Cat. No. 43485, U.S.N.M. 
Figs 1b, 2, 38, 4a about natural size. 


PLATE 22. 


Balanus concavus chesapeakensis Pilsbry. 
land, Miocene. 


Chesapeake Bay, Mary- 
Type, with tergum and scuta. Page 108. 
Balanus concavus glyptopoma Pilsbry. Caloosahatchie River, 
Florida, Pliocene. Scuta and tergum, cotype, Academy Natural 
Sciences of Philadelphia. Page 102. 
Virginia, Miocene. Scuta, ter- 
gum, and apical view of typical examples, collected and labeled 
by Conrad. : Page 108. 
Figs. 1 and 8c natural size. 


PLATE 23. 


Balanus coneavus pacificus Pilsbry. 
of the type, San Diego, California. 


Lateral view, scuta and terga 
Cat. No. 32953, U.S.N.M. 

Page 104. 

Balanus ec. pacificus form brevicalear Pilsbry. Specimens from 

Albatross station 2939, Page 387. 


PLATE 24. 


Balanus eburneus Gould. 
land. 


Smith’s Creek, Potomac River, Mary- 
. Page 80. 
Vineyard Sound, Massachusetts, off Martha’s Vine- 
yard. 
Balanus improvisus Darwin. 
48009, U.S.N.M. Tergum and apical view. 


South Downs, England. Cat. No. 
Page 84. 


. Balanus amphitrite peruvianus Pilsbry. Rostrum with part of the 


basis of a paratype. Page 97. 
Quinnipiac River, below Grand Street 
Bridge. Cat. No. 48010, U.S.N.M. Group on an oyster, and oper- 
cular valves. Page 84. 


Figs 1, 2, 3b, and 5 natural size. 
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Figs. 1-1c. 
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13-138¢e. 
Fi1aes. 1, 1a. 
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Figs. 1, 1a. 
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. B. spongicola. 


. B. spongicola. 


. B. 1. nitidus. 


. B. gregarius. 
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PEATE: 20. 


Balanus calidus. Pilsbry. Albatross station 2372, off western Flor- 
ida. Opercular valves and lateral view of type-specimen. Cat. 
No. 10069, U.S.N.M. Page 118. 


. Balanus spongicola Brown. Dublin Bay, Cat. No. 12145, U.S.N.M. 


Lateral view of specimen seated on Pecten opercularis. 
size. 


Natural 
Page 115. 
Exmouth, Devon. Cat. No. 12078, U.S.N.M. Lat- 
eral view of specimen seated on a sandstone pebble. Natural 
size. 

Patros Island, Brazil. Cat. No. 14144, U.S.N.M. 
Lateral view of group, and opercular valves. 


PLATE 26. 


Balanus trigonus Darwin. Page 111. 


Type figures of Balanus armatus F. Miller, copied photographically 
from Miiller’s plate. c, carina; r, rostrum. 

Internal and external views of the tergum, from the same source. 

External view of the scutum, from the same source. 

Lateral view of wall and inside of tergum of a West Indian speci- 
men, taken from the bottom of a Cape Cod whaler. Cat. No. 
21550, U.S.N.M. Length, 8.3 mm. 


Group covering the shell of a Tegula, and opercular valves. San 
Diego, California. Cat. No. 11153, U.S.N.M. 
Brat) 2. 
Balanus levis Bruguiére. Gregory Bay, Strait of Magellan. Cat. 
No. 48012, U.S.N.M. Scuta. Page 120. 
B.1. nitidus Darwin. Arica, Chile. Page 122. 
B. levis. Albatross station 2773, east coast of Patagonia. Cat. 


No. 48013, U.S.N.M. Groups and spongy bases of specimens 


which grew on pebbles. Page 120. 
. B. 1. nitidus. Callao. Cat. No. 9209, U.S.N.M. Specimens forming 
a ball, wholly concealing the original supporting object. Page 122. 


Arica, Chile. Scutum with groove much reduced. 
Figs. 3-4 about natural size. 


PLATE 28. 


San Pablo formation, Salinas Val- 

ley, Monterey County, California. Detached basis, upper and 

basal views, the latter natural size. Page 126. 

Lateral view of a biconic example 104 mm. in 
greatest diameter. 

B. gregarius. Section about midway of the basis of an elongated 
example, viewed from above. Natural size. 

Balanus levis coquimbensis Sowerby. Opened longitudinally to 
show the septa of the basis. Somewhat enlarged. Page 122. 


Balanus gregarius (Conrad). 


The specimens illustrated in figs. 1-3 are property of the United States Geological 


Survey. 
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PLATE 29, 


Fics. 1, 1a. Balanus gregarius (Conrad). San Pablo formation, Salinas Val- 
ley, Monterey County, California. Median longitudinal section 
through the carinorostral axis, and external lateral view of the 
same individual. Length, 198 mm. Property of the United 
States Geological Survey. Page 126. 


PLATE 30. 
Balanus nubilis Darwin. Page 131. 


Figs. 1-1e. Straits of Juan de Fuca, Washington. Cat. No. 48014, U.S.N.M. 
1, Inside of scutum; 1a, group, natural size; 1b, part of the basal 
edge of the carina; 1c, segment of basis, showing spongy struc- 
ture of the lower layer. 

2,2a. Puget Sound. Cat. No. 48015, U.S.N.M. Tergum and lateral view 
of wall, the latter natural size. A young specimen. 

3, 38a. Admiralty Inlet, near Port Townsend, Washington. Natural size. 
Valves of the same individual are shown enlarged in plate 31, 
figs. 3, 3a. 

4, Group, Cat. No. 4669, U.S.N.M., the largest individual having 
partly lost the outer lamina, exposing the parietal tubes. Four- 
fifths natural size. 


Prarnial. 


Fic. 1. Balanus aquila Pilsbry. Santa Barbara, California. Cat. No. 
9432, U.S.N.M. Lateral view of a perfect individual. Page 127. 
. B. aquila. San Diego, California. Cat. No. 94384, U.S.N.M. In- 
ternal view to show strongly bifid ale of the carina and lateral 

compartment. 
3, 3a. Balanus nubilis Darwin. Tergum and scutum of very deeply cor- 
roded specimen from Admiralty Inlet; 1$ natural size. Page 131. 
4,5. Balanus nubilis Darwin. Tergum and scutum of well-preserved 
individual, Cat. No. 48014, U.S.N.M., from the Straits of Juan de 

Fuca. 

4a. Balanus aquila Pilsbry. Monterey Bay, California. Cat. No. 
32408, U.S.N.M. Lateral view of the type, seated upon a rock 
which is partly concealed by worm-tubes. Page 127. 


bo 


PLATE 382. 


Fies. 1-1f. Balanus flos Pilsbry. Monterey Bay, California. Cat. No. 32405, 
U.S.N.M. Lateral and apical views, and opercular valves of the 

type. Page 135. 

2-2c. Balanus aquila Pilsbry. Valves of the type individual figured on 
plate 31, fig. 5. Reproduced from the Bulletin of the Bureau 

ot Fisheries, vol. 26, plates 8 and 9; drawn by Helen Winchester. 

Page 127. 
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ies. 1, la. 


we) 


6, 6a, 6b. 
6e. 


Fies. 1—1e. 
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PLATE 33. 


Balanus balanus (Linneeus). Page 149. 


Tablet bearing Linnzeus’s specimens, and profile view of the type- 
specimen, from the collection of the Linnean Society of London. 


. Large English specimen of the typical form. Cat No. 12077, 


U.S.N.M. This individual grew on Pecten opercularis. 


. Specimen growing on Pecten opercularis and showing its sculpture. 


Cat. No. 12077, U.S.N.M. England. 


. Strongly ribbed form, growing on a smooth mussel. Scarborough, 


Iingland. 


. Strongly ribbed form, growing on a smooth mussel. Belfast, 


Treland. 
Opercular valves of the typical English specimen shown in fig. 2. 
Tergum of specimen from Bering Sea, Albatross station 8289. See 
also plate 35, fig. 4. 


PLATE 34. 


Balanus balanus (Linnzus). Page 149, 


Bar Harbor, Maine, lateral view of specimen from a smooth shell, 
with opercular valves. 


. Portland, Maine. Cat. No. 48016, U.S.N.M. Specimen showing 


normal development of carina and carinal latera, and broadly 
spreading latera and rostrum. See also plate 35, fig. 6. 


. Maine. Type-specimen of Balanus geniculatus Conrad. Coll. 


A.N.S.P. Page 158. 


. Fish Commission Station 134, off Thatchers Island. Rostral view 


of specimen growing on a smooth pebble. 


. Georges Bank, in 40 fathoms. Cat. No. 8522, U.S.N.M. Specimens 


growing on Pecten magellanicus. 


. Bar Harbor, Maine. Specimen growing on a small pebble, collected 


with fig. 1. 


. Bay of Fundy. Cat. No. 2303, U.S.N.M. Group on a smooth 


pebble. 
Figs. la—le enlarged, the others reduced. 





— 


a 


i 


THE SESSILE BARNACLES. 847 
PLATE oO: 
Balanus balanus (Linnzeus). Page 149. 


ras. 1-1b. Aberdare Channel. Two groups, natural size, and basal view of 
rostrum. 
2,2a. Georges Bank, Albatross station 2079. Lateral view of group and 
basal margin, typically sculptured form with thin wall. 
3. Off Eastport, Maine. Basal view of the lateral compartments of 
two specimens growing together. The exterior is Jike plate 34, 
fig. 1. 
4, Albatross station 3289, Bering Sea. Cat. No. 48017, U.S.N.M. 
Growing on Chrysodomus. See also plate 33, fig. Ge 

. Georges Bank. Basal view of part of the rostrum. 

6. Portland, Maine. Part of the base of specimen figured in plate 
34, fig. 2, to show long lamellz depending from outer lamina 
of the wall. 

. Cork, Ireland. Cat. No. 12092, U.S.N.M. Basal view of lateral 
compartment to show long lamelle of the outer lamina. 

8. Cape Prince of Wales, Alaska. Cat. No. 48018, U.S.N.M. Lateral 
and earinal views of specimens seated on Chrysodomus. Height 
of right-hand specimen, 27 mm. © 

Figs. 1, 10, 2, 4, and 8 about natural size, the others enlarged. 


Or 


-] 


PLATE 36. 


Via. 1. Balanus rostratus Hoek. Tokyo Harbor, Japan, No. 1814 A.N.S.P. 
2, 2a. Balanus rostratus Hoek. Japan. Cat. No. 48019, U.S.N.M. Lat- 
eral view and basal view of part of the rostrum. Page 1388. 

3. Balanus rostratus apertus Pilsbry. Albatross station 2849. Cat. 

No. 48020, U.S.N.M. Smooth specimen growing on Terebratulina. 

4, Balanus rostratus apertus Pilsbry. Captains Bay, Unalaska. Cat. 

No. 9191, U.S.N.M. Growing on Pecten, and reproducing its 
sculpture. Page 144. 

5. Balanus rostratus apertus. Albatross station 2849, on Terebratu- 
lina. Cat. No. 48020, U.S.N.M. Outer lamina of the lateral com- 
partment filed, Showing the parietal tubes. ! Page 144. 

6. Balanus rostratus apertus Pilsbry. Captains Harbor, Unalaska. 
Typical spongicolous form, spinose and with deeply concave 

basis. Cat. No. 9190, U.S.N.M. Page 144. 

7, Ta,8. Balanus rostratus heteropus Pilsbry. Albatross station 2864. 
Puget Sound, Washington. Cat. No. 48022 U.S.N.M. Type and 
paratype. Tergum and lateral view of wall, the lateral compart- 


ment filed to show the parietal tubes. Page 142. 
9. Balanus balanus pugetensis Pilsbry. Albatross station 2864. Cat. 
No. 48021, U.S.N.M. Filed to show parietal tubes. Page 163. 


10, 10a,10b. Balanus balanus pugetensis Pilsbry. San Juan Islands, Puget 
Sound. Type No. 2040 A.N.S.P. Lateral view, filed to show 
parietal tubes; tergum, and scutum, Page 163. 


348 


Fies. 1-1~. Balanus rostratus apertus Pilsbry. 
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PLATE 37. 


Opercular valves of the type. 
Page 144, 


2-2c. Balanus amphitrite peruvianus Pilsbry. Opercular valves of the 


Figs. 1-1e reproduced from the Bulletin of the Bureau of Fisheries. 
from the Proceedings of the United States National Museum. 


Page 97. 
Figs. 2-2e 
Drawn by 


type. 


Helen Winchester. 


Figs. 1-10. 


pat 
S 


. Bor. dalli. 
. Balanus balanus L. 


PLATE 38. 


Balanus rostratus dalli Pilsbry. Unalaska, Cat. No. 9202, U.S.N.M. 
Type. Lateral view, basis and basal edge of the rostrum. 
Page 147. 
portion of rostrum filed to show parietal tubes. 
Unalaska. Cat. No. 48028, U.S.N.M. 
Unalaska. Cat. No. 48024, U.S.N.M. Grow- 
ing on B. r. dalli, Cat. No. 48023, U.S.N.M. Page 159. 


3. Balanus rostratus suturalis Pilsbry. Alaska. Cat. No. 48025, 
U.S.N.M. Page 148. 

4,4a. Balanus rostratus alaskensis Pilsbry. Kodiak. Cat. No. 34515, 
U.S.N.M. Lateral view and scutum. Page 141. 

5. Balanus rostratus alaskensis Pilsbry. Cape Douglas, Alaska. 
Cat. No. 48026, U.S.N.M. Basal edge of the rostrum. Page 141. 


Fic. 1. 
22D. 2G. 


3. 


4, 4a. 


. Vineyard Sound, Massachusetts. 


PLATE 39. 


Balanus crenatus Bruguiére. Page 165. 

Hstuary of the Exe River, England. Group on a potsherd. 

Gay Head, Massachusetts. On Mytilus edulis, growing on an iron 
buoy. Cat. No. 48027, U.S.N.M. 

Vineyard Sound, Massachusetts. 
Cat. No. 48028, U.S.N.M. 

Davis Strait, Greenland. Scutum and tergum. 

Cat. No. 48028, U.S.N.M. 

of the tubular form growing on a pebble. 


Tergum of a tubular specimen. 


Group 
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Prate 40. 


Balanus crenatus Bruguiére. Page 165. 


Newfoundland Bank, in 35 fathoms. Albatross station 2443. Cat. 
No. 48029, U.S.N.M. Characteristic group, growing on-shell of 
Buecinum. 


. Newfoundland Bank, 39 fathoms. Albatross station 2449. Soli- 


tary columnar form. Cat. No. 480380, U.S.N.M. 


. Sable Island, Nova Scotia. Growing on bark. Cat. No. 48031, 


U.S.N.M. 

Inglefield Gulf, Greenland., Cat. No. 24911, U.S.N.M. Lateral com- 
partment and interior view of rostrum. 

Newfoundland Bank. Cat. No, 48032, U.S.N.M. Flaring and bell- 
shaped solitary specimens, one having the lateral compartments 
removed on one side to show the strong sutural ridges in the 
cavity. 


. Fishing banks, Cat. No. 9215, U.S.N.M. Growing on the shell of 


Cyrtodaria, which also supports a coral (gift of Gloucester 
fisherman). 
All figures except 4 and 4@ are natural size. 


: 


PLATE 41. 


Balanus crenatus curviscutum Pilsbry. Unalaska. Cat. No. 9201, 
U.S.N.M. Interior of tergum, showing narrow spur. See fig. 4. 
Page 175. 


. Balanus crenatus Bruguiére. Tacoma, Washington. Cat. No. 48033, 


U.S.N.M. Nearly smooth specimen on a smooth pebble. Page 171. 


. Balanus crenatus Bruguiére. Bering Sea. Albatross station 2462. 


Cat. No. 48034, U.S.N.M. Ribbed form, on gastropod. Page 171. 


. B. c. curviscutum Pilsbry. Unalaska. Cat. No. 9201, U.S.N.M. 


Entire individual and bases of four others, on J/ytilus edulis. 
See also fig. 1. Page 175. 


. B. crenatus Bruguiére. Alaska. Cat. No. 48035, U.S.N.M. 


Page 171. 

B. crenatus Bruguiére. Alaska. Albatross station 851. Cat. No. 
48036, U.S.N.M. Smooth cylindric or liliaceous forms, with 
wide radii when crowded; more conic, with narrow radii when 
growing alone (fig. 6). Page 172. 


PLATE 42. 


Balanus crenatus curviscutum Pilsbry. Bristol Bay, Alaska. Cat. 
No. 48037, U.S.N.M. Fig. 1 is 11.5 mm. high. Page 175. 
B. c. curviscutum. Albatross station 3232, Bristol Bay, Alaska. 
Cat. No. 32948, U.S.N.M. Crowded, cylindric form. Fig. 2e rep- 
resents specimen 20 mm, long. Page 175. 


3-3b. Balanus crenatus delicatus Pilsbry. Humbolt Bar, California. Cat. 


No. 48039, U.S.N.M. Altitude of fig. 3, 13.25 mm. Page 177. 
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Fies. 1-10. 
. San Diego, California. Cat. No. 11151, U.S.N.M. Rostrum. 
. San Diego, California. Cat. No. 48040, U.S.N.M. Exterior nearly 


Fie. 1. 


est: 
. Savin Rock, New Haven. Cat. No. 4791, U.S.N.M. Group growing 


meds 


5-5b. 


Wies. 1-1¢. 
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Maly hed 


3-3e. 


4, 4a. 


4b, 4c. 


PLATE 48. 
Balanus glandula Darwin. Page 178. 


San Diego, California. Cat. No. 48002, U.S.N.M. 


perfectly preserved. 

Nazan Bay, Atka. Cat. No. 48001, U.S.N.M. Exterior and oper- 
cular valves deeply corroded, the outline of the tergum much 
changed thereby. 


. Sitka, Alaska. Cat. No. 12316, U.S.N.M. Group on shell of Mytilus. 
. Unalaska. Opercular valves of crowded examples. 
. Sitka. 


PLATE 44, 
Balanus balanoides (Linnzeus). Page 182. 


Exmouth, England. Cat. No. 12156, U.S.N.M. Rostrum of a worn 
specimen showing parietal pores and transverse septa. 
Lower and upper views of a perfect example of the same lot. 


on a pile, showing transition from low-conic form (above) to the 
cylindric form caused by crowding (below). One of the latter is 
shown detached at A. 

Cumberland Gulf. Cat. No. 32946, U.S.N.M. Cylindrie and conic 
forms. 


. Loch Fyne, Seotland. Cat. No. 12150, U.S.N.M. Tubular, solitary 


form, supporting several conic individuals. 
New Haven, Connecticut. Cat. No. 48041, U.S.N.M. Patelliform 
ribbed specimens growing on Mytilus, with scutum and tergum. 


. New Haven, Connecticut. Cat. No. 32947, U.S.N.M. Tergum of a 


tubular individual. 


. Savin Rock, New Haven. Cat. No. 32947, U.S.N.M. Individuals 


and groups taken from a densely crowded colony. 
Vigs. 1, 5a, 5b, 6 enlarged; the others about natural size. 


PiLate 45. 


Balaws balanoides, “var. a.” Nahant, Massachusetts. No. 2051, 
A.N.S.P. Terga and scuta. Page 186. 
Balanas balanoides (Linnzeus). Nahant, Massachusetts. No. 2052, 
A.N.S.P. Tergum and scutum of small, deeply corroded speci- 
mens, Page 186. 
B. b. calcaratus Pilsbry. Cold Bay, Alaska. Cat. No. 32949, 
U.S.N.M. Group of entire animals, natural size. Scutum, both 
sides, and inner view of tergum. Page 188. 
B. b. calearatus. Sitka, Alaska. No. 2058, A.N.S.P. Lateral and 
basal views of an extremely thick and solid individual, 19 mm. in 
greatest diameter. The depression shown in fig. 4 is where a 
specimen of B. crenatus sat. Page 188. 
Tergum and scutum of same individual. 
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Prater 46. 
Balanus cariosus Pallas. Page 189. 


Via. 1. Unalaska. Cat. No. 9226, U.S.N.M. Part of basal edge of lateral 
compartment and rostrum. 
2,2a. Unalaska. Cat. No. 48042, U.S.N.M. Lateral views of cylindric 
specimens, the larger one deeply corroded. Natural size. 
8. Nazan Bay, Atka. Cat. No. 48045, U.S.N.M Young, natural size. 
4, Unalaska. Cat. No. 48048, U.S.N.M. Lateral view, natural size. 
Basal edge of same specimen shown in fig. 8. 

Neah Bay, Washington. Cat. No. 48044, U.S.N.M. Natural size. 

6. Unalaska. Cat. No. 9226, U.S.NM Colony of young specimens on 
a clam shell Natural size. 

7. Nazan Bay, Atka. Cat. No. 48045, U.S.N.M. Immature stage, not 
corroded. Natural size. 

8. Unalaska. Cat. No. 480438, U.S.N.M. Part of the basal edge of 
the rostrum. 

9. Sanborn Harbor, Shumagin Islands. Cat. No. 8511, U.S.N.M. Two 
specimens which grew upon and in a sponge, part of which re- 
mains on the right side, the rest removed to show the barnacles. 
Natural size. 


on 


PLATE 47. 


Fics. 1-1e. Balanus cariosus (Pallas). Scutum and tergum of specimen from 


Unalaska. Page 189. 
Figs. 2-2d. Balanus aeneas Lanchester. Scutum and terga of the type, and 
tergum of a paratype. Page 221. 

Puate 48, 


Fries. 1-lg. Balanus haiwaiensis Pilsbry. Interior view of rostrum; interior 
and outside views of tergum and scutum; an isolated individual, 
and two groups. All enlarged. 4 Page 222. 
22e. Balanus tantillus Pilsbry. Interior and exterior views of the 
opercular valves; group on a sea-urchin spine, and more enlarged 
view of three individuals of the same group. Page 224, 

Figures le, lg, 2e X 24 
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. Port Townsend, Washington. 


. Albatross station 3675. 
. Sitka, Alaska. 


. Puget Sound. 
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PLATE 49. 


Balanus hesperius Pilsbry. Bering Sea, Albatross station 3488. 
Cat. No. 32935, U.S.N.M. Type. 1d, Scutum viewed from the 
basal edge, the articular ridge projecting to the left. Page 193. 

Form levidomus, ribbed in the 


lower part, growing on Pecten caurinus. Greatest diameter 
17 mm. Page 197. 


Cat. No. 32936. Form levidomus, growing 
on smooth shells of Natica, and varying from smooth to ribbed. 
Cat. No. 12418, U.S.N.M. Form levidomus on shell 
of Tegula. 

Cat. No. 48067, U.S.N.M. 
on shell of Thais. 


Form levidomus, growing 


6. B. h. nipponensis, Japan, Albatross station 8768. Type-specimen, 
growing on shell of Natica. Page 199. 
7-7b. B. hesperius. Off Kamchatka. Albatross station 3780. Cat. No. 


ies. 1-1f. 


bo 
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Hie. 1. 


la, Le: 
LD: 

1d, 1e, 1f. 
2, 2a, 20. 


Fires. 1-1f. 


9 
“ 


2a, 2b. 
2c-2f. 


. B. hesperius. 


. Balanus hoekianus Pilsbry. 


48066, U.S.N.M. 
containing embryos. 

Alaska. Cat. No. 48065, U.S.N.M. 
terior end of a Chrysodomus. Diameter 18 mm. 


Growing on egg capsules of Chrysodomus, 
Page 193. 
Growing on an- 
Page 195. 


PLATE 50. 


Balanus hesperius Pilsbry. Page 196. 


San Juan Island, Puget Sound. Form levidomus. Upper view, 
opercular valves, rostrum (fig. 1c) and a carinolateral compart- 
ment (fig. 1f). 

Albatross station 3096. Cat. No. 48068, U.S.N.M. 
and lateral view, the latter from specimen 5.5 


Opercular valves 
mm. in diameter. 


Prarie 


Cat. No. 48050, U.S.N.M. 
Diameter of individual speci- 
Page 219. 


Balanus flosculus Darwin. Chile. 
Group on shell of Concholepas. 
mens about 7 mm. 

Terga of specimens from the same group. 

Carina of specimens from the same group. 

Scuta of specimens from the same group. 

Balanus kriigeri, variety. Off Kagoshima Gulf, Albatross station 
4935. Cat. No. 48051, U.S.N.M. Two views of tergum and inside 
of scutum. Page 214, 


PLATE 52. 


Balanus kriigeri Pilsbry. Type. Opercular valves, lateral view of 
walls, and two views of the carinolateral compartment. <A small 
portion of the basis adheres in fig. 1/. Page 214, 

Inside of rostrum of the type. 

Page 201. 

Top and lateral views of the wall. 

Opercular valves, 


Figs. 2-27, reproduced from Bulletin of the Bureau of Fisheries. 
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PLATE 53. 


Balanus hameri (Ascanius). Page 205. 


Fie. 1-1d. Off Nova Scotia, 82 fathoms, U. S. F. C. loc. 41, 1877. Cat. No. 
9044, U.S.N.M. Opercular valves and lateral view of a large 
specimen. Length of rostrum, 74 mm. 
2. Albatross station 2057. Cat. No. 48049, U.S.N.M. Basis of speci- 
men growing on Pecten magellanicus. 
3. Albatross station 2251. Cat. No. 9168, U.S.N.M. Group on Buc- 
cinum undatum, natural size. 


PLATE 54. 
Balanus evermanni Pilsbry. Page 210. 
Fie. 1. Tergum of a specimen from the Kuril Islands. 
2-2c. Scutum and tergum of the type-specimen. Junction of Clarence 
Strait and Behm Canal, Alaska. Cat. No. 41840, U.S.N.M. 


3-8e. Carina, 3); lateral, 3, 3d; carinolateral, 8c; rostrum, 3a, 3e of 
a paratype. Half natural size. 


PLATE 55. 


Fras. 1-Id. Balanus declivis Darwin, Bermuda. Cat. No. 48052, U.S.N.M. 

Lateral view and opercular valves. Page 230. 

22d. Balanus orcutti Pilsbry. Type. Lower California. Cat. No. 1783, 
A.N.S.P. Lateral and ecarinal views, and opercular valves. 

Page 233. 


* PLATE 56. 


Fies. 1-1e. Balanus galeatus (Linneus). South Carolina. Cat. No. 48047, 


U.S.N.M. Page 236. 
1d. B. galeatus. South Carolina. Cat. No. 48046, U.S.N.M. Length 
of right-hand specimen 19.5 mm. Page 236. 


2-2d. Balanus scandens Pilsbry. Japan. Type. Cat. No. 48048, U.S.N.M. 
Lateral view and opercular valves, all much enlarged. Page 239. 


PLATE 57. 


Acasta cyathus Darwin. Page 244. 


Fics. 1, 1a, 1b. Near Colon, Albatross station 2146. Cat. No. 7842, U.S.N.M. 
2, 2a, 2b, 2c. West Florida. 
8. Near the Dry Tortugas, Albatross station 2414. 


PLATE 58. 


¥ia.1. Tetraclita squamosa japonica Pilsbry. Wakanoura, Kishiu. Cat. 


No. 480538, US.N.M. Page 252. 

2,2a. T. s. japonica. Japan. Cat. No. 48054, U.S.N.M. Page 252. 

8, 3a. T. 8. japonica. Ayukawa, Japan. Cat. No. 48060, U.S.N.M. Opercu- 
lar valves of the type. Page 252. 

4. Tetraclita rosea Krauss. Page 260. 

5, 5a, 5b. Tetraclita squamosa rufotincta Pilsbry. Aden. Cat. No. 48055, 
U.S.N.M. Opercular valves and group. Type. Page 253. 


6, 6a. T. 8. rufotincta. Prison Island, Zanzibar. Opercular valves. 
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PLATE 59. 
Tatraclita squamosa stalactifera Lamarck. Page 254. 


Abaco, Bahamas. Cat. No. 48056, U.S.N.M. . 

Tergum and scutum of the same, Cat. No. 48056. 

St. Thomas. Cat. No. 48057, U.S.N.M. 

Porto Rico. Cat. No. 26360, U.S.N.M. 

San Juan del Sur, Nicaragua, A.N.S.P. 

Mazatlan, Mexico. Cat. No. 48058, U.S.N.M. 

Form floridana Pilsbry. Type. Lake Worth, Florida. 
A.N.S.P. 


No. 1444, 
Page 255. 


PLATE 60. 


Tetraclita squamosa milleporosa Pilsbry. Albemarle, Galapagos. 
Cat. No. 48059, U.S.N.M. Type. Page 257. 


. Tetraclita s. squamosa form confinis Pilsbry. St. Georges Island, 


Gulf of California. Cat. No. 48089, U.S.N.M. Page 255. 
Tetraclita squamosa panamensis Pilsbry. Panama. Cat. No. 48061. 
U.S.N.M. Type group in lateral and basal views, and a tergum. 
Page 256. 


PLATE 61. 
Tetraclita squamosa rubescens Darwin. California. Cat. No. 6652, 
U.S.N.M. Group on a piece of sandstone. Page 257. 
T. s. rubescens. Cat. No. 6652, U.S.N.M. Basal view of entire 
specimen and lateral compartment of another. 
T. s. rubescens. Cat. No. 6652, U.S.N.M. Tergum and scutum. 
T. s. rubescens. Cat. No. 6652, U.S.N.M. Articulating face of a 
radius. 
Cat. No. 58062, U.S.N.M. 
Page 258. 
Opercular valves of a specimen 
All drawn to same scale. 
Page 259. 
Apical view of specimen from a Cape Cod whaler. 


od 


Diameter of largest individual of the group, 7.5 mm. 


Tetraclita radiata (Blainville). 
from St. Thomas, West Indies. 


PLATE 62. 


Iguana Cove, Albemarle, Gala- 
Page 264. 


Chelonibia testudinaria (Linneus). 
pagos. Cat. No. 48069, U.S.N.M. 

Florida. Cat. No. 48070, U.S.N.M. 

San Luis Gonzales Bay, Gulf of California. 

Brentons Point, Newport, Rhode Island. Cat. No. 
48071, U.S.N.M. 

Chelonibia manati crenatibasis Pilsbry. Cat. No. 48072, U.S.N.M. 


Page 266. 

. Chelonibia testudinaria. Seutum and tergum, the chitinous articu- 
lar ridge removed. Enlarged. Page 263. 
Chelonibia manati lobatibasis Pilsbry. Type. Osprey, Florida. 
Fig. 7a enlarged. Page 263. 
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PLATE 63. 


Fic. 1. Coronula complanata Moreh. Specimen in coll. A.N.S.P. Page 276. 
2. Coronula complanata. Cat. No. 48075, U.S.N.M. 
3, 8a. Coronula complanata. Cat. No. 48076, U.S.N.M. Edge of the radius 
(8a) and recipient sutural face (3). 
4, 4a. Chelonibia patula Ranzani. Cedar Keys, Florida. Cat. No. 48074, 
U.S.N.M. Page 268. 
5, 5a. Chelonibia caretta Spengler. Cat. No. 48078, U.S.N.M. Page 267. 


PLATE 64. 


Coronula reginw Darwin. Page 275. 


Fig. 1. Cat. No. 48078, U.S.N.M. Edge of a radius of the rostrum. 
2. Unalaska. Cat. No. 9189, U.S.N.M. Basal view of largest speci- 
men seen. 
3, 4. Oregon. Cat. No. 48077, U.S.N.M. Part of rostrum, enlarged, and 
basal view. Diameter of specimen, 36.5 mm. 
5. Snooks Arm, Newfoundland. Cat. No. 28826, U.S.N.M. Specimens 
embedded in skin of the whale’s lip. 
6. Unalaska. Cat. No. 3506, U.S.N.M. 
. Mouth of Umpqua River, Oregon. Cat. No. 48079, U.S.N.M. Shown 
in skin of whale. 
Figures 1 and 8 enlarged. 


PLATE 65. 


Fic. 1. Yenobalanus globicipitis var. pallidus Pilsbry. ‘Types. Cat. No. 


- 23900, U.S.N.M. Page 284. 
2,2a. X. globicipitis Steenstrup. Chesapeake Bay. Cat. No. 48080. 
U.S.N.M. Page 288. 


2b. XY. globicipitis. North Dennis, Massachusetts. Basal view of walls. 
3. Coronula diadema (Linneeus.) Alaska. Cat. No. 48081, U.S.N.M. 
Edge of radius. Page 2783. 

4. Coronula diadema. ; 
5. Tubicinella major Lamarck. Cat. No. 48082, U.S.N.M. Form with 
unequal, widely spaced annuli. Page 281. 


PLATE 66. 
Cryptolepas rachianecti Dall. Page 279. 


Fies. 1-1b. Neah Bay, Washington. Cat. No. 48083, U.S.N.M. Upper, lower, 
and profile views of a large specimen. 
2,2a. Neah Bay. Cat. No. 48083, U.S.N.M. Lateral compartment of a 
eylindric specimen, outside and edge of radius. 
3. Bering Island. Cat. No. 14313, U.S.N.M. Apical view of speci- 
men embedded in whale skin. 
4, 4a. Monterey, California. Cat. No. 9192, U.S.N.M. Paratype, upper 
and basal views. 
5, 5a. Cat. No. 11609, U.S.N.M. Edge of the radius, two individuals, 
the right-hand one having the periphery broad and obtuse. 
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Fias. 1-1b. Platylepas herastylos. 


le. P. hexastylos. 
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PLATE 67. 


Delaware Bay. 
views, the basis removed. 


Top, profile, and basal 

age 285. 
Jasal view of one of the same lot, the basis in 
place. 


2. P.h. ichthyophila Pilsbry. Rostrum of type. Page 287. 
3. P. herastylos. Osprey, Florida. Typical Rostrocarinal diam- 
eter of largest specimen, 17 mm. Page 286. 


4. P. hexastylos, variety. Sicily. Diameter, 8.5 mm. Page 287. 


PLATE 68. 


Fies. 1-16. Stomatolepas pregustator Pilsbry. Dry Tortugas, Florida. 
Type. Upper, lateral, and basal views. Page 289. 


2,2a. Stomatolepas elegans (O. G. Costa). 


3-3). Cylindrolepas darwiniana Pilsbry. 


Fires. 1-1¢g. 
9 


3-3b. 


Fies. 1a, 1b. 


1c, 1d. 


9 
3-3C. 


4, 


Ftaes. 1, 1b. 
2, 2a, 20. 
orade 


4, 4a. 


5, 5a, 5b. 


6, 6a. 


. Ocean City, New Jersey. 


Photographie copies from 
Page 289. 
Inside of rostrum; 
Page 288. 


Costa’s plate. 
Type. 
lateral and top views. 


PLATE 69. 
Hexelasma americanum Pilsbry. Page 330. 


Opercular valves, penis, and three views of the walls of the type. 
Carina of another specimen. 
Carina, lateral compartment, and rostrum of other specimens. 


PLATE TO. 


Chthamalus fragilis Darwin. Page 297. 


Clearwater Harbor, Florida. 

men which grew on a reed. 
Scutum and tergum of same. 
Dorsal view of specimen taken from a 


Dorsal and lateral views of speci- 


Balanus balanoides. 
Varadero Beach, Cuba. 

an oyster. 
Clearwater Harbor, Florida. 


Opercular valves and group growing on 


Part of a group on a reed. 


PEATE fle 


Chthamalus stellatus (Poli). Seutum, tergum, and a group of cor- 
roded specimens on a stone, enlarged. Naples. Page 802. 

Scutum, tergum and a group of tubular specimens. England. 

Two conie individuals from HWxmouth. 

Seutum and group of specimens on a living Thais hemastoma. 
Fayal, Azores. 

Chthamalus stellatus angustitergum Pilsbry. Group of six speci- 
mens of different ages, X 3; scutum and tergum. Bahamas. 

Page 305. 
Scutum and tergum of 
Santa Catharina Island, Brazil. Page 306. 


Chthamalus stellatus bisinuatus Pilsbry. 
the type. 


Figs. 1, 1a. 


Dade 

3. 
4, 4a. 
5, 5a. 


6, 6a, 6b. 


Figs. 1, 1b. 
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PLATE 72. 


Chthamalus challengeri Hoek. Scutum and tergum. Matsushima. 
Page 307. 


Scutum and tergum. Ayukawa. 


Group growing on Tetraclita. Yokohama. 
Scutum and tergum. Japan, on Balanus cariosus. 
Chthamalus malayensis. Malay Peninsula. Scutum and tergum. 
Page 310. 
Chthamalus moro. Zamboanga, Mindanao. Group on Tetraclita 
scabrosa. Scutum and tergum. Page 311. 


ACT exe 


Chthamalus caudatus Pilsbry. Scutum, tergum, and top view of 


the wall on the tergum of Mitella. Catbalonga, Samar. Cat. No. 

48087, U.S.N.M. Page 314. 

2. Chthamalus withersi Pilsbry. Top view. Page 312. 
2a—2d. Opercular valves of the type-specimen. 
2e. Rostrolateral compartment, inside view. 

3-3). Chthamalus dalli Pilsbry. Top view, scutum and tergum. Una- 

laska. Cat. No. 48069, U.S.N.M. Page 316. 

4, 4a. Chthamalus scabrosus Darwin. Scutum and tergum of a specimen 


Fics. 1, 1b. 
2, 2a. 


20, 


2¢. 


2Qd. 
2e. 
ifs 


Fre. 1. 


la. 
1b. 


Teo. 
le. 


2a, 2b. 
2c. 
2d, 2e. 


Hies. 1, la. 
as 

2b. 

2¢. 


. Chthamalus panamensis Pilsbry. 


from Valparaiso. Cat. No. 48089, U.S.N.M. Page 323. 


PLATE 74. 


Chthamalus fissus Darwin. Scutum, tergum, and group on the 


shell of Mytilus californianus, San Diego, California. Page 317. 
Chthamalus anisopoma Pilsbry. Left tergum and scutum of the 
type. Gulf of California. Page 817. 


Right scutum and tergum of the same individual, drawn to the 
same scale as figs. 2, 2a. 

Exterior of scutum of an unusually well-preserved individual. 

Carina, interior view. 

Part of the group, enlarged. 


PLATE 75. 


Interior of rostrolateral com- 
Page 320. 


Chthamalus imperatriz Pilsbry. 
partment. 

Interior of lateral compartment. 

Group, seated on a stone; a nearly unworn individual in the lower 
median part. 

Scutum and tergum, interior. 

Carina, interior view. 

Exterior of scutum. 

Two individuals of the typical lot. 

Exterior of tergum. 

Interior of scutum and tergum of the type. 


Page 319. 


PriArE “1G. 


Chthamalus hembeli Conrad. Page 824. 


Napili Harbor, Maui. Cirri and penis. 
Hilo, Hawaii. Tergum and scutum of right-hand specimen, fig. 20. 


Pair of old specimens. 
Scutum and tergum united, inside view; same specimen. 
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VERRUCA CORALIOPHILA. 


FOR EXPLANATION OF FIGURES SEE PAGE 339. 
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1-2, VERRUCA ALBa; 3, 3A, V. A. BARBADENSIG; 4, V. A. CARIBBEA. 


FOR EXPLANATION OF FIGURES SEE PAGE 339, 
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1-1C VERRUCA NEXA; 2-24, V. EUGLYPTA. 


For EXPLANATION OF FIGURES SEE PAGE 339. 
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1-3 VERRUCA FLORIDANA; 4-4B V. CALOTHECA. 


FOR EXPLANATION OF FIGURES SEE PAGE 339. 
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1, 1A VERRUCA CALOTHECA HETEROPOMA; 2-2, V. C. FLAVIDULA. 


FOR EXPLANATION OF FIGURES SEE PAGE 339. 
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1-1B, VERRUCA XANTHIA; 2, V. X. INSCULPTA; 3-3B, V. ENTOBAPTA. 


For EXPLANATION OF FIGURES SEE PAGE 340. 
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1-1C, VERRUCA BICORNUTA; 2-28, V. RATHBUNIANA. 


340. 
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eho 


1-1A, VERRUCA HALOTHECA; 2, V. LAEVIGATA; 3-3B, V. BICORNUTA 


FOR EXPLANATION OF FIGURES SEE PAGE 340. 
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, V. EUGLYPTA; 4, V. ENTOBAPTA. 


V. ALBA; 3 
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2 
FOR EXPLANATION OF FIGURES SEE PAGE 340. 


1, VERRUCA BICORNUTA; 





U. S. NATIONAL MUSEUM BULLETIN 93 PL. 10 





1-1£, BALANUS TINTINNABULUM; 2-3, B. T. ZEBRA. 


FOR EXPLANATION OF FIGURES SEE PAGE 340. 
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1-1, BALANUS TINTINNABULUM OCCATOR; 9-2c, B. T. VOLCANO. 


FOR EXPLANATION OF FIGURES SEE PAGE 340. 
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1-18, BALANUS TINTINNABULUM GALAPAGANUS ; 9-2p, B. T. AZORICUS; 3-3G, 
B,. ALGICOLA. 


FOR EXPLANATION OF FIGURES SEE PAGE 341, 
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BALANUS TINTINNABULUM ANTILLENSIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 341. 
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BALANUS TINTINNABULUM CALIFORNICUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 341. 
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1-2D, BALANUS TINTINNABULUM PENINSULARIS; 3, B. T. CONCINNUS; 4, B. T. 
CALIFORNICUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 341. 
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1-24, BALANUS TINTINNABULUM COCCOPOMA; 3, B. T. CONCINNUS. 


For EXPLANATION OF FIGURES SEE PAGE 341, 
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1-4, BALANUS PSITTACUS; 5-8, BALANUS TINTINNABULUM CONCINNUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 342. 
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BALANUS PSITTACUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 342, 
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BALANUS AMPHITRITE NIVEUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 342, 
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5d 5e 


1-4, BALANUS AMPHITRITE ALBICOSTATUS; 5-5E, B. A. INEXPECTATUS. 


FoR EXPLANATION OF FIGURES SEE PAGE 342. 
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1-1c, BALANUS CONCAVUS; 2, 3, B. C. GLYPTOPOMA; 4, 4A, B. REGALIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 343. 
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1-1c, BALANUS CONCAVUS CHESAPEAKENSIS; 2-2c, B. C. GLYPTOPOMA; 3-3c, B. Cc. PROTEUS 


FOR EXPLANATION OF FIGURES SEE PAGE 343, 
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BALANUS CONCAVUS PACIFICUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 343. 
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1-2, BALANUS EBURNEUS; 3-38, 5-5D, B. IMPROVISUS; 4, B. AMPHITRITE PERUVIANUS. 


FoR EXPLANATION OF FIGURES SEE PAGE 343. 
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1-1c, BALANUS CALIDUS; 2-4c, B. SPONGICOLA. 


FOR EXPLANATION OF FIGURES SEE PAGE 344, 
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13d 
BALANUS TRIGONUS. 


For EXPLANATION OF FIGURES SEE PAGE 344, 
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FOR EXPLANATION OF FIGURES SEE PAGE 344, 


1-1A, 3-38, BALANUS LAEVIS; 
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1-3, BALANUS GREGARIUS; 4, B. LAEVIS COQUIMBENSIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 344, 
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BALANUS GREGARIUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 345, 
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BALANUS NUBILIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 345. 
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5 B. NUBILIS. 


BALANUS AQUILA; 3, 3A, 4, 


1,2 4a, 


FOR EXPLANATION OF FIGURES SEE PAGE 345. 
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1-1F, BALANUS FLOS; 2-2c, B. AQUILA. 


FOR EXPLANATION OF FIGURES SEE PAGE 345. 
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BALANUS BALANUS, 


FOR EXPLANATION OF FIGURES SEE PAGE 346. 
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BALANUS BALANUS. 


For EXPLANATION OF FIGURES SEE PAGE 346, 
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BALANUS BALANUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 347. 
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10a" 10b 


1-24, BALANUS ROSTRATUS; 3-6, B. R. APERTUS; 7-8, B. R. HETEROPUS; 
9-108, BALANUS BALANUS PUGETENSIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 347. 
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1-1c, BELANUS ROSTRATUS APERTUS; 2-2c, B. AMPHITRITE PERUVIANUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 348. 
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1-2, BALANUS ROSTRATUS DALLI; 2A, B. BALANUS; 3, B. ROSTRATUS SUTURALIS ; 
4-5. B. R. ALASKENSIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 348, 





BULLETIN 93 PL. 39 


U. S. NATIONAL MUSEUM 





Ay 
4 
WS 
\ 
\ > 
y 
S . 
¥ } 
b 
ay 
- 
+ - 
, a 
? > | (a 
} > UP 
“~ 
Xx ae pe = s 
~ _ i) 
SS —— Y 





BALANUS CRENATUS. 


For EXPLANATION OF FIGURES SEE PAGE 348, 
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BALANUS CRENATUS. 


FoR EXPLANATION OF FIGURES SEE PAGE 349, 
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1, 4, BALANUS CRENATUS CURVISCUTUM; 2-64, 5-6E, B. CRENATUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 349, 
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1-2D, BALANUS CRENATUS CURVISCUTUM; 3-3B, B. 


FOR EXPLANATION OF FIGURES SEE PAGE 349, 
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C. DELICATUS. 
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BALANUS GLANDULA. 


FOR EXPLANATION OF FIGURES SEE PAGE 350. 
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BALANUS BALANOIDES. 


FOR EXPLANATION OF FIGURES SEE PAGE 350. 
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1-24 BALANUS BALANOIDES; 3-4c, B. B. CALCARATUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 350. 
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BALANUS CARIOSUS. 


For EXPLANATION OF FIGURES SEE PAGE 351. 
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1-10, BALANUS CARIOSUS; 2-2D, B. AENEAS. 


FOR EXPLANATION OF FIGURES SEE PAGE 351. 
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1-1G, BALANUS HAWAIENSIS; 2-2, B. TANTILLUS. 


FoR EXPLANATION OF FIGURES SEE PAGE 351. 
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1-1D, 7-8, BALANUS HESPERIUS; 2-5, B. H. LAEVIDOMUS; 6, B. H. NIPPONENSIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 352, 
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BALANUS HESPERIUS LAEVIDOMUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 352. 
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1f 2b 
1-1F, BALANUS FLOSCULUS; 2-2s, B. KRUGERI. 


FOR EXPLANATION OF FIGURES SEE PAGE 352. 
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1-1F, BALANUS KRUGERI; 2-2F, B. HOEKIANUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 352. 
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BALANUS HAMERI 


For EXPLANATION OF FIGURES SEE PAGE 353. 
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BALANUS EVERMANNI. 


FOR EXPLANATION OF FIGURES SEE PAGE 353. 
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1-1D, BALANUS DECLIvis; 2-2D, BALANUS ORCUTTI. 


FoR EXPLANATION OF FIGURES SEE PAGE 353. 
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1-1D, BALANUS GALEATUS; 2-2D, B. SCANDENS. 


FoR EXPLANATION OF FIGURES SEE PAGE 353. 
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ACASTA CYATHUS. 


FOR EXPLANATION OF FIGURES SEE PAGE 353, 
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1-3A, TETRACLITA SQUAMOSA JAPONICA; 4, T. ROSEA; 5-GA, T. SQUAMOSA RUFOTINCTA. 


FOR EXPLANATION OF FIGURES SEE PAGE 353, 
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1-58, TETRACLITA SQUAMOSA STALACTIFERA ; 6-6B, T. S. STALACTIFERA FORM 
FLORIDANA. 


FOR EXPLANATION OF FIGURES SEE PAGE 354. 
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1-1D, TETRACLITA SQUAMOSA MILLEPOROSA,; 2, T. SQUAMOSA FORM CONFINIS ; 
3-3B, T. S. PANAMENSIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 354, 
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1-1E, TETRACLITA SQUAMOSA RUBESCENS; 2, T. S. RUBESCENS FORM ELEGANS; 
3-4, T. RADIATA. 


FOR EXPLANATION OF FIGURES SEE PAGE 354, 
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1-4, 6, CHELONIBIA TESTUDINARIA; 5-5A, C. MANATI CRENATIBASIS; 7-7A, C. M. 
LOBATIBASIS. 


FOR EXPLANATION OF FIGURES SEE PAGE 354. 
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1-34, CORONULA COMPLANATA; 4, 4A, CHELONIBIA PATULA; 5, 5A, CHELONIBIA 
CARETTA. 


FOR EXPLANATION OF FIGURES SEE PAGE 355, 
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CORONULA REGINAE. 


For EXPLANATION OF FIGURES SEE PAGE 355, 
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1-2B, XENOBALANUS GLOBICIPITIS; 3, 4, CORONULA DIADEMA; 5, TUBICINELLA MAJOR. 
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HEXELASMA AMERICANUM. 
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CHTHAMALUS FRAGILIS. 
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1-44, CHTHAMALUS CHALLENGERI; 5, 5A, C. MALAYENSIS; 6-68, C. MORO. 
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1-1B, CHTHAMALUS CAUDATUS; 2-2c, C. WITHERS; 3-38, C. DALLI; 4, 4a, C. 
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purpurascens, Tetraclita..............-..-.- 249?|| stalactiferus; Balanus. ..... -c..0s<t<s- sence 254 
RIE PULAU WA CAStA. a. once Bae cmon annss 242 | stellatus, Chthamalus....................- 301, 302 
BUMP MOA, OAANUS @ oo) oe.56 0 ees Soames sigei=i ns 89 ODA 2 oie no ance eee eens 301 
LOGOS ens Ue ee es aaa SO) | ;Stephanolopas) see 5. ose. ccensense et eens 271 

EMEPOMIB fa atajem cians sion oeswaicicne slag ye 7, 49, 261 MUTICAIS no n-sn-aclas s peers 271 
BRYN SOUT FY sees ea ne ee 262) | SLOKOSL WE YIPOMa os cccke ook. taps sense neee 262 
cancellatum...... eee ori 2627 || SLOMALOIO DAS. << )as.cc oe toe mete aoe se 271, 288 
CLEMAUUM ee bss coin dere keene = 262 QlOPANS 3.52 2s 2 aoe ven bees ae 289 

BLOROSH ee tepeen ete. ake nee aes 262 PIACRUStEUOL: < 2< 3 on cn oe Sone en 289 

Sea ITIL LULE ns oie = Sore nia fa aieias sizigaitieisen's'~ 49) ||| Sirlate "Acaste:n< ooo oicen vas. eek eee ei eeenee 242 
IRAE A PSIS eter on etsialainro aor anc ciara analots 49 OLY SIA. 255.65 scious cnigneer eetyne seer eee 15 
quadrangularis, Verruca........-.-<-<--.---- 41 Tubicmella Ss c= see ssse see seoee eee 282 
Meuadnivittatus, BAANUS «2 <<... cnscienjane--- 229) | sStridto-Balanus. «5. --.---00--tscangacsee 203 
Gquimquevalvis, Lepas....<.-----..<sssc0--- 276) .Shuiatus, (BAlSnUS 5.2.02 ac wun sest ese sece ones 15 
quinquevittatus, Balanus..................- 227 #| ,SUlOMNA OPA: ooo. noe cei os semen aoe 24 
rachianecti, Cryptolepas............-..--.--- 279 WEITUCA 2). sc. 22 sot oe ce eee aaa ers 17, 24 
rachianectis, Cryptolepas...........-...-.--- 279 ASUULLHS;) BALANUS versace alee ea ase 235 
MARISA LOU ACI GA = a tom seine nian nov ewinsioisanicians 2595|stutsbun, Balanus:-.- 2222-2. seepecnsb oe ce 89 
WONT Cast. sions enn accGrenesaaesse 40\iasulcata, Acastan.cc-ccceccecscteesececceasae 241 
Mettetns> BSlsnUs= 2 -<. << <2<ccatse seas 89 Coronula.........-.----- Be ee 267 
PROAOLILES OT EGONIG = = — — = econ ines aak sac 126 WEItUCR = 2a cocecesaemerepeeeeeees 41 
RAG DUNIANS~ VeITUCE . <0. 56-2 co gemcins2- =~ se AV; | superba, Calantica:2<- 2 ..0-c cn nccneeseaet ene 22 
BEDRMS DAIATIOS << 32 se oss cecce oteteethe ees. 1OSelesituralisy Balantise. =. scacas eae eeeeere eae 148 
MOMIHHA | COLON As aa .s = 250s Sos ooo coche ee PU || SU EEN IC een Amo cen aAaase sac S295 55¢ 126 
ROSH. AISNUS. = aes os =< Se weer eodeea-K ss 61 OT CGUTIS ae ne eee cee eee 126 
BOSS MIO DAS = eas a os occe ere aoe eeicms acl 205s etantilus, palanus = onset snes eae 224 
SPOOLS oraren eee nae eee meee ee EOF Lenwis, Balanyss: err nase oe aetna a= 216 
IPEUWACIIAK Sn 02- ec eiosec cepeemacte ccs DBOE | Weere DIAUUS SalaDUS 5. aoa eee on ence eee 227 
ROSAS ALADUS escent ne a aes eitean ee 217=| wtesselatus, ‘Balanus 9. ae anal) ae eee al 149 
MOSIFAUUS, DAIANUIS§ Qc om ome mnee=iaeam oo ASRip| ese OSSCFO POLS oars icles aisma sialasal raat mine ae aet 259 
rotundarius, Astrolepas ........------------- 264 | testudinaria, Astrolepas.......-.....--.----- 267 
Bripeseens, Tetrachita - -..- = 2. -- csp becmcce <a 257 Cholonibia: 25> ss26seeee- ee 264 
muilotincta, Letraclita -...--.-...--2+-sesese<: Das lL Obraclita™ soc <scts a= sc ceeeeneo ee eee 7, 49, 248 
WRIPOSUIS ES RIANUS socom oo ete ala cinpsicisnis=imn =~ 167 COSPULOSCONS: 222 span - ae eaneana 259 
PUT IS 9a oe co oc tcagaisia siibicia's 261 COMUNE ono nee eee ae 254 

Ren AepACAS Ae een ee ie eae einen wnt nie = = = 242 Ss CONTMISS ono es yas aea eee ae 255 
scabrosus, Chthamalus.........---.----...-- 323 (COSLAR ISAs oo a eee eee 259 
Pua PANIGAG ae mem sean eee cee onic eines 14 elegans 2) cea cees see 257, 258 
Scalpellum aucklandicum.....-.------------- 330 Horidana oe sass sen e a eee 255 
TonsiearinabomMeer ==. cicisamisicls 22 japONICA essa ae aera 252 

BeMtIGOH Ss Palais cc ee ees eon civinwicinivin's 239 MUillO POLOSA zee alee ea tana alas al 257 
Rete A CASL A sees ene een Scie aielemaisici=inl= 242 MITA. sacs os oeteminsite see aneae eerie 249 
Ret lceeee Es LONI mee ee ee el atelaeimielniai= =f=1=//=, 149 MIQTESCENS «2 -\-sie nee aeee arte 254 
SOS eee eee eee ere cicce aa 149 PATIAMBSIS 25 wes sees eee 256 

BOE bEL BN OLE LICH = oa cima lere)e =:2)> ee .ni= io wim iniminin'n win 40 peayeallity Oe eee csec eam aat pecans 248 
scuticosta, Acasta........--.-.----.--------- 242 DONOR De one aia setae emia eae 249 
Ppt ats sees ceea- an soc ere enemas 51, 182 DULDPULASCONS fas ee sea 249 
Berrata, POU ACHILA <2 -\n20- 52 --ce~ ween n-ne 249 MACIACS cece lowes aac ea Nee ee 259 
Pree MS 22 oe ase ame = ene 261 TOSOD Sse oes ae lee a cee aaw nan 260 
BINgAtHS, HlMInins. --..-----..0-.-020+------ 261 TU DOSCONS acne see see eoe seen ae 257 
METROTISCEM Ene mee osess elie = = =n in === = 282 PHOMN Cia 2 aces see eee 253 
Siphonicinella..........--=------00-6--------- 282 SOUTALAs sees eite antl neers Sees 249 
EOIN PEt AIA eee etn ae waa aislne a nin == meee 221 SQUAIMOSR eee ease cree ena 249, 251 
Bano alan Senet sees o 2 sone can ecas— mo 51, 220 SGUULINU O82 alata aaa = ata ae 249 
soerdigus, Balanus......-.-.----------------- 219 Stalactiiorascccs sean 254 
spengleri, Verruca........-.-.------+-------- 23 VITUS Soot cone ceca tases se 249, 251 
SLOSS GPAS = «= = 3 ~ awe 2 wie wens sacle = =n = 58 Be LLIN Chath ster ea apa eel ee 259 
spinosus, Balanus..--.---- es ee ae : HSril Wetraclitinae 222.2. ocine <n aanei <= wgee =P 48 
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Pelyaimeridae | ho ae soe vee re ee eee eee 137481)" Vercuea glbbOsals~- s-qsc-+shnacecrooe se aaees 41 
tintinnabulum, Balanus. ...............-.-.- 53, 54 Halothecas. sane eecee meee eats 17,46 
Lepas(ct tess... wares ee cece 54 heteropomase neo =2-asniscsemese neces 17, 45 
tracheaeformis, Lepas --..-2-.82 2060.2 -.25- 20 281 HOCK esos en eee ae eee 17,41 
trachealiss Lepas sis oe ote ca eceanceneas ate 281 incertae. ee eee eee 41 
TPubicinellay es vo acce ee eee sce 282 inermis' issn sua eee eames 40 
trigonus  balanusy.ceq cco see smeeee 79, 111 insculptale ene eee ace pore cee ee 37 
TPubiciiellg -cn,.ce eae spcemae eer eee eee 270, 281 intextars see See eee eee 29, 47 
CFIA EH BSE PRES scapes Sell oP 281 oehlorisio tess te ee eee 29 
balaenaynwm soe oases eee ae 281 ldevivatas.tiis co s-sscsccncheeeeene 25 
DAleNGe ree Sp aacse eee. 281 longiearinata.-. o.-cce steer eee 40 
LOMA Chace en ee eie ce octae 281 WMG: Bnei ale sine Siacises sostem oe eieme 41 
MBJONSS Secs pc smocesishemecmemeens 281 MOnstruosas® -../-\-\- =e) ce see rece nee 24 
MENON Ree mee eerie aimee aera 281 MGR eee eee eee eee eee eee eee 17,29 
SOTO OTS Ne thee on bce eee 282 DMG 2Ssthe eke. Baebes e coe eee eeuiee 41 
trachkenliss: oo ceee wastes ce cee 282 Obliguazc: aes ten cter aera eoee 40 
tubicinella*Coronwla enero wanes ae 281 plana Leek Lee eee 41 
tulips WB alaMusee Aue eaaseocien seen neces 205 quadranpularise 2.2 -ge2sase-ceseine 41 
WOPAS Fae Se cases on caename tea cane ters 205 radiatas 22 (eee eee ese 40 
WULIpiformis,  Dalanus.= 2s. sees eee ae 53 rathbunianas a ~-eee nose secec eco 17,41 
Turrilepadidae sys seek oases acc eecces stereos 13 sculpta s2te8-ss-6 - -neneee conc ooees 40 
‘urrilepadomorpha..-sste. s2---e0 2+ Se eee 13 Spongleris.. 0.52. 2ce eases eceeaeeess 23 
uddevalensis; Balanus.. 25.252 5-5-00o526-e 2 205 Stromiatenss tsetse setae eee 17, 24 
undulata, Acasta.......-- Leeann sence mae 241 suleataait ks ete eos eee ee eens 41 
variegatus, Balanus..........2.2.-052-------- 89 Ranthiaeohj3 its siessacteieee ee cenar 17,36 
velutinum, Hexelasma. ......-.--.2---2----- 300. |S verruca; Wepas:staeec. <tecacceee teaser eres 24 
VelUStUS Balanus=c-.-f2o6-sceeeeeeece acess. SOs Verrucidaessas sce nkee soso me eee 14 
WOEDtiCa SAS eae SLE Cocke SAR ree cae 15 Vierrucomornphs ste S22 onsen se ace cere eeoe 14 
alae cee eee eee eeegee te aes 17,25) |svesiculosts; Balanus:22 2222052 he eee eee 64 
albatrossiana 2:85) 2 ookceee ee sc eee 47.) vestitus; Balanus:2-'2)-. ocean. senses 219 
Darbadensis: - Helos fle eet ee ee 25)) xvanACOls, wDalansee nese cea saa eee ee merere 53,54 
icormutals: Ces Mcc sees escrito oe 17,43 ,)| ‘varidis; Tetrachitas 24° 5.52 ses eee 249, 251 
calotheca es: cheater sss tetas tae 17; 33':| 4vitiata, Petrachitas! {2.222224 eee eee 259 
CUDSULD = CaS eee nee 46 || -vitreus, Chthamalus! 2 == -2 25-22. 22-5 ees. 301 
Caribbeassncteassessotseeceececeree 28) wiolacea, WUepas kL on ctkt eee cee ee eee 78 
coraliophila===ieescesceeneae sees 2G le viglaceus,, balanus ese ss cee sees a aeeeeees 78, 92 
COMMA =f pes oscee eee eae eee eae 40)) volcano; Balanus: t= o--:<----m erecta ee 60 
CRON A baeee aoe eeteae ee eee 40 | vulgaris, Diadema. ...-......-.-.-.-..-----.- 273 
eristalling=</.23= 8) cee cheese necesentis 41 Polylepass28 325s. esec econ sees 277 
arwitties pce e ees ccstenwe ee eee 175/451 -withersl | Chthamalisso.: S22 ecco eoe 312 
entobapltaraiancc-sse scence ae coe P7380 |p exaribhiayeVOlnil Cte cmioce = =\=scecee ashe e eee 17,36 
erectasctacstessectemcesercemeerce: A0 | perOnOpalanuses sem cmeicm=acc|aa ace meet eres 270, 282 
Guslyptactssss 2a eee Mere eee 17,39 globicipitis\s+ =. s-2-eerer eee 283 
flayidulacs =2 tse sees see eee 17,34 pallidus J22e~cce cee eee 284 
floridanaes-ac5-eecccgaccseee seen 17,018 |) Zebra, balanuss-s-ecess-ecm sees emcee rere 57 
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